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CLINICAL AUDIT
The extended case study submitted as part of my clinical audit is designed to 
reflect: 1) my thoughts on the current influences of the post modem theories 
of constructivism and social constructionism on theory and practice in 
psychology and other therapeutic disciplines and 2) my post qualification 
training in systemic family therapy. The case study focuses on issues involved 
in interviewing a family from another culture. Special attention is given to 
gaining an understanding o f the interaction between the therapist and the 
family’s constructions o f the therapeutic situation, as well as attending to 
family structure as a context for the presenting problem. The learning 
outcomes of this piece o f work include: 1) the ability to be self reflective 
about the systemic interviewing process, 2) engaging a family from another 
culture in a respectful interview, 3) describing family functioning in a systemic 
way around the family life cycle and 4) assessing how culture has shaped the ■ 
family story as well as the effects on the family of challenges to their culture.
The style in which the audit is written is designed to reflect a way of thinking 
developed during my systemic training which is complementary to that 
acquired during my clinical psychology training. This is to focus on themes 
and patterns as well as making connections between elements of process 
consistent with circular causality. In addition, this piece of work made me
reflect on the importance o f dealing with cultural differences in therapy which 
was never fully addressed in my clinical psychology training, making this a 
particularly useful exercise.
ACADEMIC DOSSIER: CRITICAL REVIEWS
Both the areas reviewed relate to my medico legal work at the Hospital. The 
first was a review centred on the area of sexualised behaviour in young 
children. The child sexual abuse team has, over the years, specialised in work 
with perpetrating adolescent boys. There was a decision made, at the end of 
the study, to extend the age limit downwards to address sexualised behaviour 
in younger children. This is an under researched area, with the existing 
research containing methodological shortcomings, as the review indicates.
The second review concentrates on the research related to non-accidental 
injury in young children. The necessity o f conducting such a review was 
linked to the difficulties encountered when conducting clinical assessments on 
families where non accidental injuries have occurred and making appropriate 
treatment recommendations. The conflicting criminal and civil legal processes 
- conviction of the culprit versus assessing the best interests of the child - 
mean that recommendations have sometimes to be defended using the 
available research. The review highlights the importance of acknowledging
the complexities of abusive interactions and devising intervention plans which 
reflect these.
Both these reviews have been submitted for publication, and the one on 
sexualised behaviour has been accepted subject to revision.
RESEARCH
The research was on the neuropsychology o f a metabolic storage disorder 
called Gaucher’s disease. Certain presentations o f the disease lead to central 
nervous system (CNS) deterioration. There are two forms of treatment 
currently available for the condition; 1) invasive bone marrow transplantation 
(BMT) and 2) enzyme replacement therapy (ERT).
It was thought that the relatively high number o f patients suffering fi*om this 
rare condition attending the metabolic clinic at Great Ormond Street Hospital 
would provide an appropriate sample with which to study neuropsychological 
profiles for the condition. The aims of the study were; 1) to describe 
particular neuropsychological deficits associated with different types of the 
disease, 2) whether the monitoring o f these deficits and any other changes in 
the profiles would help to assess the efficacy of treatments in arresting CNS 
deterioration and 3) whether neuropsychological testing is an effective way of 
monitoring the deterioration. The findings were discussed in terms of
knowledge of white matter disorders, as well as the value of studies on small 
samples of patients with rare conditions.
A secondary aim of the project was clinical - to maintain my skills in the area 
of psychometric testing. These assessment skills, generic to psychologists, 
act as a useful complement to my systemic family therapy skills.
The research on diseases of white matter, of which Gaucher’s disease is an 
example, suggest that visuospatial skills are selectively affected. On this basis, 
it was thought that there might be a Verbal/Performance IQ discrepancy in 
favour of Verbal IQ. If this is observed, longitudinal data could show 
whether there is a change in this pattern which might be related to treatment 
efficacy.
Patients were tested using the Wechsler IQ tests (WAIS-R, WISC-III, 
WPPSI-R) and attainment tests. For neuropsychological purposes, these are 
considered to be screening devices. They provide IQ scores as well as 
profiles, which indicate deficits that can be explored using more specific 
neuropsychological tests.
The data was analysed using SPSS for Windows. The nature o f the analysis 
was dependent upon sample size. However, two types of analysis were
planned: 1) quantitative, statistical, exploring the IQ score data for patterns, 
for example, a Verbal/Performance IQ discrepancy and 2) qualitative which 
may reveal interesting patterns not revealed in the statistical analysis.
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A bstract 
THE NEUROPSYCHOLOGY 
OF GAUCHER DISEASE
by Victoria Gabrielle Lidchi
This study was an investigation into the psychology o f the rare metabolic 
condition - Gaucher’s disease. The idea for this exploratory study originated 
in the relatively large number o f Gaucher patients attending the metabolic 
clinic at Great Ormond Street Hospital. It was thought that they would be an 
appropriate sample of patients to study in order to provide preliminary 
neuropsychological data on the condition, as there is very little such data at 
present. The interest in detailing neuropsychological profiles in Gaucher’s 
disease is the promise this would have in terms of exploring: 1) the nature of 
the disease itself, 2) the differential effects o f the treatments currently 
available - Bone Marrow Transplantation (BMT) and Enzyme Replacement 
Therapy (ERT). Patients have traditionally been classified into three types on 
the basis of phenotypic and genotypic characteristics. Type I patients have 
physical symptoms such as bone deformity and enlarged spleens, but it is 
thought do not show any manifestation of central nervous system (CNS) 
involvement. Type II patients present with CNS involvement, but die in
infancy, whilst Type III patients also show CNS involvement in terms of 
abnormal eye movement, referred to as ocular motor apraxia (OMA ) or 
saccade initiation failure (SIF), spasticity and fits. Thus CNS involvement is 
documented in cases o f Type II and III Gaucher’s disease, and the aim of 
treatment is to arrest this. One way of evaluating the success o f treatments in 
this respect is the regular monitoring using neuropsychological tests. It was 
the neuropsychological and behavioural data collected on 14 patients as a 
result o f clinical assessment and monitoring which was used to address: 1) 
whether distinct neuropsychological profiles exist in the different types and 2) 
differences in treatment effectiveness. This data was discussed in terms of: 1) 
current neuropsychological models o f brain damage, 2) directions for future 
research and 3) the value of conducting research in such a specialised area.
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INTRODUCTION
GENERAL INTRODUCTION
Gaucher disease is an inborn error of metabolism, characterised by defective 
lysosomal B-glucosidase activity, resulting in the accumulation of its natural 
substrate, glucosylceramide. Three forms of Gaucher’s disease have been 
described: Type I which is non neuronopathic, and Types II and III, which 
are neuronopathic (Beutler and Grabowski 1995).
The diagnosis of neuronopathic disease is based on the presence of 
neurological signs. Typically, the earliest neurological sign to appear is an 
abnormality of eye movement known as saccade initiation failure (SIF), but 
also referred to as ocular motor apraxia (OMA) (Gross-Tsur et al. 1989, 
Harris et al. 1996). Patients may eventually develop ataxia, spasticity, 
dementia and fits (Erikson et al. 1987). However, in many patients, SIF may 
remain the only sign of neurological involvement.
Until now, there has been thought to be a clear division between the three 
types. The distinction between neuronopathic and non neuronopathic types is 
easy to make once overt neurological signs have been documented. What is
11
not clear is whether the absence of such signs definitely rules out 
neuronopathic disease.
Enzyme replacement therapy (ERT) is of proven efficacy in the treatment o f 
non neuronopathic Gaucher’s disease, and is undoubtedly the treatment o f 
choice for patients with Type I disease. There is well documented evidence 
of the visceral response to therapy (Barton et al. 1991, Grabowski et al. 
1995). However, the neurological response, particularly in Type III disease, is 
less clear.
Bone marrow transplantation (BMT) has been performed in a number o f 
patients (Hobbs et al. 1987, Ringden et al. 1995). Although no longer the 
treatment of choice, it is the only treatment that has resulted in permanent 
biochemical correction (Vellodi et al. 1992). It has been shown to prevent 
neurological deterioration-in other lysosomal diseases (Shapiro et al. 1995). 
From the limited data available, it would appear that BMT has prevented 
neurological progression in Gaucher patients as well. Therefore, it may be 
appropriate to consider BMT in those patients who are showing signs of 
progressive neurological deterioration in spite of receiving adequate doses of 
ERT. However, clinical neurological examination is a crude tool for this 
purpose. Once neurological signs appear, it may be too late to expect any 
benefit from BMT. More sensitive methods are required. This is why
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neuropsychological testing has become an important part of routine clinical 
monitoring (Shapiro et al. 1995)
Certainly, a way o f assessing neurological deterioration in progressive 
neurological conditions is repeated neuropsychological testing. This has been 
particularly well demonstrated in patients with leukodystrophy and other 
storage disorders (Shapiro et al. 1995). Neuropsychological tests are 
standardised, reproducible and age appropriate measures of brain functioning, 
in contrast to unreliable, global clinical estimates of learning, adaptability and 
behaviour. It is desirable, for research purposes, to have predictions of 
learning, adaptability and behaviour which are comparable with levels o f 
functioning in age matched controls. This enables judgements of severity o f 
any particular dysfunction or comparison o f the rate of development with 
population norms. It is also a useful tool to assess the effect of a specific 
treatment, as well as to evaluate the differential effect of alternative 
treatments (Shapiro et al. 1995).
The present study was devised to collate and analyse the clinical 
neuropsychological data collected on a relatively large sample of Type III 
patients attending the Gaucher’s clinic. Additional behavioural data was 
collected on Type III patients and behavioural and neuropsychological data 
was collected on Type I patients. This was in order to investigate the nature
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of the disease in terms of: 1) the existence of distinct profiles in Types I and 
III as well looking for evidence of neurological signs in Type I and 2) to look 
for evidence of the differential effectiveness o f treatments currently available 
in terms of arresting neurological deterioration. There is as yet very little 
published on the neuropsychology o f Gaucher’s disease (Erikson et al. 1987). 
However, clinical data from other research in the USA and Israel (Mount 
Sinai Hospital) indicate evidence o f a specific Verbal/Performance IQ 
discrepancy in favour o f Verbal IQ. This has been interpreted as a possible 
sign of the Non Verbal Learning Disability Syndrome (NVLD) (Rourke 
1995). Hence, the data was explored in term of what is known about 
disorders of white matter and other neuropsychological theories to illustrate 
the value of small sample research.
GAUCHER’S DISEASE
Gaucher’s disease is the most common genetically transmitted lysosomal 
storage disorder (Barragner and Rice 1993). The name refers to a 
heterogeneous collection of signs and symptoms related to defective 
degradation of glycosylceramide inherited in an autosomal recessive fashion. 
People with Gaucher’s disease are deficient in the enzyme glucocerebrosidase 
which breaks down glucosylceramide to glucose and ceramide. As a result of 
this deficiency, there is an accumulation of glycosylceramide in 
recticuloendothelial cells which produces the so called Gaucher cells. These
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are large lipid filled macrophages which are particularly abundant in the 
spleen, sinusoids of the liver, sinusoids and medullary portion of the lymph 
nodes and bone marrow. Painless enlargement of the spleen is the earliest sign 
o f the disease in all forms and the rate o f enlargement o f the spleen is 
indicative of the rate of progression of the disease. Liver enlargement and 
dysfunction are also common in these patients, although cirrhosis and hepatic 
failure are relatively rare. Bone deterioration is a major complication in 
Types I and III and is a cause of discomfort and disability. 75% of all persons 
with Gaucher’s disease have bone lesions. The failed remodelling o f the distal 
femora results in the characteristic ‘Erlenmeyer flask’ appearance. 
Osteopenia, osteonecrosis, osteosclerosis, cortical thinning, demineralisation 
and joint degeneration also occur.
Classification of the disease has been based on factors such as age of onset 
and the presence of neurological signs such as SIF. Type I, the chronic non 
neuronopathic adult form, is the most common presentation o f the disease 
and has an increased incidence within the Ashkenazic Jewish population. 
Type II is an acute neuronopathic infantile form of the disease where the 
average age of onset is 3 months and neurological complications lead to death 
within the first 6 months. Type II is not known to have any ethnic 
predilection. Type III is referred to as the subacute or juvenile form, and the 
most extensive research on this variant has been on a genetic isolate in
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Sweden (Conradi et al. 1984, Erikson et al. 1987). Evidence from the work of 
Conradi et al. (1984) suggests that there is a primary degenerative process in 
Type III associated with the accumulation o f glucosylceramide and 
psychosine in the neurones. The results o f this accumulation within the 
nervous system is variable and may lead to severe symptoms such as dementia 
or milder neurological signs such as SEP. The work of Conradi et al (1984) on 
the Swedish Norbottnian variant of Type III, suggests that CNS involvement 
results from the accumulation of psychosine and glucosylceramide. Since 
Gaucher cells have been demonstrated in the brain o f Type I patients (Diezel 
1955, Inose et al. 1964, Seitelberger 1964, Soffer et al. 1980), it is unclear 
why there is no apparent neurological involvement in Type I.
GENETICS OF GAUCHER’S DISEASE
Gaucher disease is a disorder with autosomal recessive inheritance. 
Approximately equal numbers of males and females are affected with the 
disease. All the variants result from mutations in the gene encoding the 
lysosomal hydrolase acid, B-glucosidase.
As with all chromosomal recessive traits, heterozygous couples have a 25% 
risk o f having an affected pregnancy, and there may be a number of siblings 
affected in one family. Considerable sibling concordance provides a basis for 
predicting the severity of the disease in later children in families where one
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child is already affected. Uncommonly, there may be substantial sibling 
difference in the degree o f organ system involvement in Type I patients, with 
one sibling having primarily liver and splenic involvement whilst another can 
have primarily skeletal involvement. The similarity in clinical course between 
affected siblings has been used as evidence for the existence of genetically 
distinct forms of the disease, as well as the basis for genetic counselling. More 
recently, there have been attempts to associate different mutations with types 
of the disorder and work in this area is ongoing (Sibille et al. 1993).
INCIDENCE
The three major variants occur in all major ethnic groups, with Type I being 
the most prevalent. Type III uncommon and Type II rare. In the Ashkenazic 
Jewish population, the incidence o f Type I is 1 in 450 approximately 1 inlO 
people carrying the disease whilst in the non Jewish population the carrier 
frequency is less - 1 in 100 with 1 in 40,000 affected. The estimated 
frequencies of Type II and III are less 1 in 100,000 and 1 in 50,000 live births 
respectively. The heterozygote frequencies are 1 in 150 for Type II and 1 in 
100 for Type III. The highest frequency of the Type III variant is the 
Norbottnian population of Sweden. This means that, even in terms of this 
being a common storage disorder, population sample tend to be small.
DIAGNOSIS
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A diagnosis of the type of disorder is usually based on phenotypic criteria, 
although there have been attempts to map specific presentations to specific 
genetic variants so that it may eventually include genotypic criteria. In 
general, more minor substitutions should lead to less severely altered enzymes 
than the more disruptive substitutions such as the L444P/D409H and P415R 
alleles. L444P homozygocity is usually found in Type II and III, or in severe 
or lethal variants. It is important to stress that the link between genotype and 
phenotype is not straight forward, which poses problems in terms o f 
diagnosis. Clinical experience suggests that the L444P mutation can occur in 
Type I phenotypes. Studies correlating phenotypic factors such as age o f 
onset, liver and spleen volumes, quantitative degree o f bony involvement with 
genotypes indicated that the effective level o f acid B-glucosidase activity is a 
major, but not exclusive determinant o f phenotypic severity, and promoter 
polymorphisms are involved (Fallet et al. 1992).
PATHOLOGY
Plasma levels of glucosylceramide are elevated 2-20 times and accumulation 
occurs in spleen and liver, hence their enlargement. Analysis of Type I brains 
has indicated that the origin of the lipid found there is visceral in origin whilst 
in Type II and III it is neural in origin. In splenectomised patients, there was 
found to be greater accumulation o f glucocylceramide in the liver and brain of 
Type III patients (Erikson et al. 1987, Erikson et al. 1993).
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TREATMENT
The increased knowledge of the genetics o f Gaucher disease and the 
development o f specific therapy and prognostic DNA testing has placed 
additional stresses on geneticists for genetic counselling. Counselling is based 
on genotypic analysis of biological parents and the clinical course o f other 
affected siblings. On this basis, ‘the at risk parents’ may make informed 
reproductive decisions and undertake appropriate therapy. Knowledge that 
the clinical course in Type II and III is less variable than in Type I has been 
particularly useful in making predictions for unborn siblings.
Genetic counselling is the only preventive therapy. There are, however, 
currently two interventive treatments o f choice which go beyond symptomatic 
treatment such as splenectomy: 1) bone marrow transplantation (BMT) and 
2) enzyme replacement therapy (ERT).
1) Bone marrow transplantation
Bone Marrow Transplantation (BMT) is an example of an intrusive procedure 
which, since the 1960’s, has been practised with increased frequency for 
incurable childhood conditions (Vellodi et al. 1992). In addition to its 
intrusive nature, it is potentially life threatening. This is not only because of 
the delicacy of the underlying conditions, but because of the nature and side 
effects of the BMT treatment protocol, which can be lethal.
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The treatment regimen involves the destruction o f the child’s bone marrow. 
This requires prolonged periods of isolation and hospitalisation. The physical 
side effects of the enormous dose radiation and immunosuppressive drugs 
include chromosomal abnormalities, as well as other ill effects even if children 
do survive. In addition, the adverse developmental sequelae of prolonged 
hospitalisation as well as important psychosocial consequences tied to the 
medical procedures and their after effects (Patenaude 1979, Pot-Mees, 1989) 
need to be considered.
Pot-Mees (1989) conducted a detailed investigation o f the traumatic effects 
of the BMT procedures on the family and the individual child. These included 
a significant increase in behaviour problems, as well as ‘Post Traumatic Stress 
Disorder’ symptomatology. The latter was exhibited by a decreased interest 
in enjoyable activities, fear of reoccurrence of the disease or treatment, 
emotional detachment from parents and friends as well as difficulties with 
concentration. Evidence that BMT was linked to an increase in these 
problems included a rise in the level o f the disturbance from 15% before 
transplantation to 40% at 6 months after treatment, a significantly higher level 
than in the normal population (Rutter et al. 1970). The period immediately 
after discharge seemed particularly stressful for family members as it entails:
1) readjustment of the child and family to the ‘healthy role’, 2) a possible
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period of continued isolation, 3) emotional and physical differences between 
the children and their peers and 4) uncertainty about future treatment. Twelve 
months after BMT, children showed significant improvement, with 80.8% 
becoming integrated back into ‘normal life’. Despite these improvements, 
Pot-Mees (1989) noted that the incidence o f disturbances in terms o f anxiety 
and problems in settling were still higher (35%) than found in the normal 
population. However, the behaviour o f BMT children did not differ from that 
of children who had another invasive type of procedure such as open heart 
surgery. There is as yet no long term data on the continued effects o f BMT 
into adulthood (Zeitlin 1986). However, clinical experience suggests that the 
effects on the physical appearance o f the child - hair loss and regrowth in a 
different form or no hair growth at all - has long term psychological sequelae.
BMT has been shown to decrease physical symptoms, such as increasing 
mobility and decreasing bony pains (Vellodi et al. 1992). Evidence of the 
effects of BMT on other storage disorders such as metachromic 
leukodystrophy (MED), suggests that it arrests, but does not reverse CNS 
change (Shapiro et al. 1995). Shapiro et al. (1995) suggest that in storage 
disorders such as Hurlers and adrenoleukodystrophy, the effects o f BMT are 
age dependent.
2) Enzyme replacement therapy
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‘Ceredase’ therapy or the use o f placental glucocerebrosidase has been 
developed as another palliative treatment for Gaucher’s disease and 
represents an alternative to the invasive BMT therapy. ERT is administered in 
regular infusions and consequently does not have such drastic effects on the 
social-emotional development o f the child. ERT acts to reduce the result of 
the accumulated glucocerebroside within the cytoplasmic membrane of the 
macrophages which gives rise to the Gaucher cells. Its use in a variety of 
doses and schedules has been documented in up to 72 patients. Barton (1991) 
describes a substantial clinical improvement in a series of 12 Type I patients; 
The haematological and visceral responses to the enzyme developed more 
rapidly than the skeletal responses, which were the last to improve. This 
seems t>^ical of the clinical improvements described in the rest o f the 
literature. Splenomegaly and hepatomegaly (enlargement of the spleen and 
liver) regressed in response to therapy o f the order of 30-40%.
The literature on ceredase therapy concludes that the efficacy and safety of 
ERT has been adequately documented in Type I patients. The evidence to 
date suggests that with dosing schedules, there is a sustained correction of 
anaemia and subjective improvement in pain and discomfort. This is 
accompanied by a sense o f well being as well as improved quality of life 
without the invasive procedures which are part of BMT. The case for use o f 
ERT with Type III patients is less clear. Zimran et al. (1993) documents
1 9
improvements in 6 children aged 4-6 years using a lower cost, high frequency, 
low dosage medication as opposed to low frequency high dosages. However, 
Erickson et al. (1995) has shown a slow progressive deterioration in 
Norbottnian Type III Gaucher’s patients, which he interprets as a failure of 
the enzyme to penetrate the blood brain barrier.
To conclude, ERT has resulted in consistent haematological improvement in 
patients with Gaucher’s disease for whom no treatment other than palliative 
care and maintenance has existed. Enzyme replacement therapy together with 
early diagnosis through testing and genetic screening in appropriate 
populations offers a significant improvement in the quality of life o f patients 
with Type I disease. However, the question o f whether the enzyme therapy 
arrests the deterioration of the CNS in Type III patients remains as yet 
unanswered. More work needs to be done investigating: 1) the efficacy o f the 
treatment in Type III in terms o f arresting CNS deterioration and 2) the 
optimal initial, maintenance dosages and schedules. These questions are not 
only of scientific, but also of socioeconomic importance. ERT is an expensive 
alternative to BMT and its usage needs to be justified.
NEUROPSYCHOLOGY AND GAUGHER’S DISEASE
1) General considerations
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As yet there is very little data on the neuropsychology of Gaucher’s disease. 
However, hypotheses can be formed on the basis of available information 
about patterns in other metabolic storage disorders and diseases affecting 
similar brain tissues - here, white matter.
2) Work on metabolic storage disorders
Pheylketonuria (PKU) like Gaucher’s disease, involves an inborn error of 
metabolism. It is a recessively inherited condition which occurs in a number of 
different forms measured by the levels of circulating phenylanaline hydrolase. 
This shows a failure to oxidise the protein phenylanaline and leads to its 
accumulation in the tissues of the body. This has a toxic effect and impedes 
development - like the accumulation of glucoceramide in Gaucher’s disease. 
Like Gaucher’s disease, untreated PKU attacks the CNS, with autopsies 
showing defective myelination of nerve cells. PKU is treated through the 
modification o f diet, which has the same effect as ceredase therapy in 
Gaucher’s disease - the reduction of the toxic product. The clinical picture of 
the untreated child includes severe mental retardation, decreased attention 
span and lack of responsiveness to the environment. Neurologically, children 
may suffer from seizures and spasticity, hyperactive reflexes and tremors 
(Knox 1960).
There have been a number of neuropsychological studies of children with 
phenylketonuria, with early clinical studies concentrating on IQ deficits. 
Berman et al. (1961) found that treated children were more intelligent than
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untreated siblings, but inferior to matched controls. In a further study, 
Berman and Ford (1970) compared the three variants o f the disease, 
distinguished by decreasing levels o f circulating phenylanaline i.e. severity - 
classic, transient and variant forms. All cases had received prompt treatment. 
Compared with other family members, the variant and transient forms showed 
no IQ loss, but that o f the classic form showed a drop of 11.5 points in Full 
Scale IQ. In untreated cases, the IQ was reported to be below 50. The data 
indicated a clear relationship between levels o f toxic product and IQ scores. 
In the Collaborative Prenatal Study (Williamson et al. 1981), stepwise 
regression techniques were used to determine what variables were important 
in predicting IQ outcome. Three important factors emerged; 1) mother’s IQ 
(r = 0.499), 2) age when first treated (r = 0.327) and 3) how well parents 
adhered to dietary regimen (r = 0.400), suggesting that both genetic and 
environmental factors influenced the eventual IQ scores.
There is as yet very little published data on the neuropsychology of Gaucher’s 
patients, and the existing data, like the early data on PKU focuses on IQ. In a 
paper on intellectual profiles in Type III, Erikson et al. (1993) describes how 
slow regression occurs throughout childhood and adolescence. Interestingly, 
data suggests that patients splenectomised at an early stage tend to average 
lower IQ scores in the long term (Erikson et al. 1987), due to the 
accumulation o f toxic product in the brain tissue.
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3) The white matter model
Hypotheses can be generated about the possible sequelae o f Gaucher’s 
disease by considering other conditions affecting the CNS, and in particular 
white matter. Diseases of the white matter, o f which the neuronopathic 
variants of Gaucher’s disease are examples, are thought to differentially affect 
simultaneous processing - perceptual, attentional and conceptual skills - more 
than sequential, language and memory skills (Rourke 1988). Reasonably 
consistent deficits have been seen in conditions such as late effects of 
radiation (Copeland et al. 1985, Fletcher and Copeland 1988, Taylor et al. 
1987), agenesis o f the corpus callosum (Dennis 1981), prematurity and 
hydrocephalus (Landry et al 1989) as well as closed head injury (Fletcher et 
al. 1988, Fletcher and Copeland 1988, Taylor et al. 1987). Generally, higher 
verbal than non verbal abilities are seen in such patients. Deficits in 
visuospatial perception, visuomotor integration, problem solving, visual, 
attention and memory deficits are some o f the problems observed.
According to Rourke (1989), intact white matter is necessary for the 
development, but not the maintenance, o f left hemisphere functions. It is 
necessary for both these processes in the right hemisphere which is why right 
hemisphere functions would be more severely affected. The deficits associated 
with white matter disease have been collectively named Non Verbal Learning 
Syndrome (NYLS). They have been linked to right hemisphere functioning
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and mentioned in connection with Gaucher’s disease due to: 1) clinical 
observations o f Verbal/Performance IQ discrepancies in favour o f Verbal IQ 
and 2) evidence o f some o f the feature in other genetic storage disorders such 
metachromic leukodystrophy (details o f these assets and deficits in appendix
I).
More specifically, the deficits Rourke (1995) associates with NVLS include: 
1) an avoidance o f novelty due to the inability to organise and analyse 
information, particularly that received fi*om the sensory/visual and tactile 
modalities, 2) problems in deploying complex psychomotor skills, 3) 
difidculties with complex pragmatic and thinking skills and 4) problems with 
interpersonal interaction as well as social withdrawal. This has been linked to 
a deficit in the right hemisphere function of dealing with intermodal 
integration, necessary for processing novel information for which there is no 
pre existing code. It would manifest itself in difficulties in non verbal problem 
solving, adapting to new social situations, mathematical reasoning and most 
visuospatial skills.
The strength of Rourke’s (1995) model is that it is developmental and 
addresses the selective impact o f white matter degeneration on different white 
matter fibres - commisural, association and projection fibres. The commisural 
fibres join the hemispheres whilst the association and projection fibres link
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different parts o f the same hemisphere in a front/hack and an/up down fashion 
respectively. White matter disease o f the commisural fibres would have a 
greater effect on the right than the left hemisphere in view of the assumptions 
highlighted earlier.
Selective features of NVLS could be displayed according to the extent of the 
damage - the case with another storage disorder, metachromic 
leukodystrophy (MLD) (Dool et al. 1995). Preliminary studies of MLD 
suggest that there is impairment in visual spatial, non verbal reasoning and 
arithmetic skills with preserved language. Psychosocial characteristics of these 
patients are also similar to those found in the NVLS (Krivit et al. 1989). A 
more detailed longitudinal study o f one child with late onset juvenile MLD 
treated with BMT, indicated impaired visuoperceptual and visuospatial skills 
compared to rote learning skills, poor arithmetical skills, better word 
decoding than reading comprehension, and better verbal than visual, 
attentional and memory skills. However, impairments in social and emotional 
skills, non verbal reasoning skills and stereotyped language were not 
observed. Some of the deficits in visuospatial skills have also been reported in 
children with MLD (Krivit et al. 1989) even in the absence of overt 
neurological signs. It therefore might be a feature of non neuronopathic 
Gaucher’s disease Type I.
4) Other Ideas
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Recently, an extension of the idea o f brain plasticity, and a challenge to the 
idea o f hemispheric specialisation, has been explored in relation to a number 
of rare conditions (Strauss et al. 1990). The theory o f ‘crowding’ has been 
used to explain the observation o f a selective sparing o f language skills when 
white matter capacity is severely limited (Teuber 1974). The idea put forward 
is that, in cases of left hemisphere damage, some of the functions of the left 
hemisphere are assumed by the right hemisphere, at the expense of right 
hemisphere functions. This is translated into non verbal/visuospatial skills 
deficits (Strauss et al. 1990). Explanations as to why this should occur vaiy, 
but it may be linked to the relative importance o f language as an adaptive 
fijnction in human beings.
Other useful ideas which may help understand the variable phenotypic 
presentation of patients with Gaucher’s disease, is the model developed on 
the basis of clinical experience of the variable presentation of the disorder 
Tourette’s syndrome (Cohen et al. 1994). This has emerged as a model 
disorder to understand the importance of the interplay of genetic, 
neurobiological, psychological and environmental factors in phenotypic 
expression.
NEUROPSYCHOLOGICAL TESTING
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1) Rationale
A way of assessing neurological deterioration is repeated 
neuropsychological testing. Shapiro et al. (1995) have argued for the 
importance of this in terms o f the tests being standardised, reproducible and 
age appropriate measures of brain functioning. This is as opposed to 
unreliable global clinical estimated of learning, adaptability and behaviour 
useful for research purposes so that; 1) judgements of the severity of any 
particular dysfunction and 2) a comparison of the rate of development may be 
made in relation to an age matched population. Shapiro et al. (1995) also 
emphasise the importance o f neuropsychological profiling in specific diseases 
in terms of measuring treatment outcomes. Extending this argument, it should 
be possible to use neuropsychological testing to compare the outcomes o f 
different types of treatment in terms of their effectiveness at arresting CNS 
deterioration, one o f the aims of this study.
Caution is required when emphasising the importance of standard, 
reproducible measures in child neuropsychological assessment. Any 
comprehensive assessment has to include a consideration of the ways in which 
the child’s neurological condition, and the impairments he or she experiences, 
directly or indirectly undermine daily living and their development. This 
enables a distinction to be made, for example, between as child who is 
described as inattentive or careless, but may in fact have memory problems.
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Having said this, cognitive problems may directly or indirectly impair social 
functioning, a relationship which is partly mediated by CNS involvement and 
further influenced by factors such as parental management, restrictions 
imposed by their condition and the frustration this entails (Spreen et al. 1984). 
Scales which assess social and behavioural functioning can be used in 
conjunction with neuropsychological tests to tease out these various 
components, although many of the published scales have drawbacks (Rutter 
1970, Goodman 1994). However, at the very least, any cognitive assessment 
needs to be contextualised in clinical information. Behavioural information in 
terms of observations during testing procedures, parental reports and school 
reports enable patterns of behaviour to be established. Any comprehensive 
assessment necessarily involves parental and school reports. These may also 
guide test selection, so that the nature of the underlying impairment can be 
elucidated further and confirm areas of strengths as well as weaknesses.
Behavioural information is particularly important in rare genetic conditions, 
where establishing links between genes and behaviour can eventually lead to 
suggesting behavioural phenotypes. Bax and Coleville (1995) have conducted 
a preliminary study detailing the different behavioural presentations of 
different muccopolysccharide storage disorders, indicating that different types 
have different behavioural presentations.
2) Neuropsychological measures.
31
General IQ scores are useful for predicting academic failure, a purpose for 
which they were originally designed. Measures o f IQ and attainments are 
related to the child’s performance at school. In the field o f neuropsychology, 
they are considered as preliminary screening devices. Most studies into the 
neuropsychology of medical disorders begin by the administration of IQ tests 
in order to derive profiles. These, together with clinical information and 
parental reports, can be used to chose more specific tests to explore particular 
areas of weakness.
METHODOLOGICAL ISSU ES
There are a number o f methodological considerations when conducting 
studies in developmental neuropsychology, particularly when establishing 
neuropsychological profiles over time.
1) Developmental issues
Young children have a limited repertoire o f responses, and only a limited 
number of tests can usefully be administered to tap that repertoire, but with 
increasing age and developing ability, increasingly specialised and 
sophisticated tests can be used. When selecting appropriate tests, it is 
important to consider those which can be administered across a broad age 
range, so that results on the same test can be compared over time. However, 
with children who have neurological conditions this may be difficult or 
impossible. Consequently, there are particular problems in the monitoring of
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such children. When the CNS of a developing organism is attacked, the 
clinical presentation of the disease varies according to age. There may be a 
sudden rapid deterioration which makes the use of an otherwise suitable test 
inappropriate. There may be a need to change test instruments when the child 
becomes to old for the scale used, but is too delayed to use another. The 
difficulty is then that correlations between tests are usually too poor to allow 
strict comparisons. In addition, standardisation, reliability and validity are 
especially difficult across a wide age span (Spreen et al. 1984, Sattler 1988). 
If the same instrument is to be used on children from 6 to 12 years, the results 
are affected by the fact that the test may be too difficult at age 6 (floor effect), 
and too easy at age 12 (ceiling effect). There may be confounds due to 
attentional capacity, linguistic capability or other factors which change with 
age and are not directly measured. Finally, even if the test has been 
administered in a standard, reliable fashion at different ages, there is the 
possibility that the validity o f the measurement differs at different ages unless 
the instrument has been validate at each age.
2) Design issues
The close link between cognitive psychology and neuropsychology has had 
important effects on methodological aspects of research. In the past, the brain 
was considered to be like a ‘telephone exchange’. Information was thought to 
enter the brain via the primary cortex, move to the secondary cortex for 
perception and elaboration, and finally it would reach the tertiary association
33
cortex where higher order fonctions are performed. Lesions were thought to 
affect either the fonctioning of basic modules connected with language, 
perception etc, the connection between these modules or both. The interest in 
developing cognitive models specific to different areas o f fonctioning, as well 
as investigating the minutiae o f particular cognitive pathways, has meant that 
case studies have become an important part of neuropsychological research 
design. Case studies, or extended case studies on small populations exhibiting 
particular disorders, can be a powerful way of presenting data and generating 
hypotheses (Shallice 1979). This validates studies such as this.
In terms of the theoretical model used, this study would fall into the category 
of traditional neuropsychological research. A distinction has recently been 
made between this, which focuses on the link between brain lesions and 
pathology in specific conditions, and cognitive neuropsychology. The latter’s 
interests are in developing models o f normal cognition using information-from 
impaired patients (Spreen et al. 1984)
Whether case studies or studies of large populations, there are several designs 
which permit the investigation of the relationship between variables over time. 
These designs differ with respect to the control exerted over the threats to 
internal validity, external validity and cost efficiency. Whilst cross sectional 
designs focus on the relationship between variables or attributes sampled at
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one point in time, longitudinal studies measure the relationship between 
variables at different times. Either o f these designs can be used prospectively 
or retrospectively, and all designs have their own drawbacks. Cross sectional 
studies are easier, quicker and less expensive, but they lack controls for 
internal and external validity. Longitudinal studies give direct estimates o f 
inter/intra individual changes, but suffer from the threat to internal validity o f 
repeated testing. Retrospective designs are economical, and information may 
be quickly obtained from the available data. The main disadvantage o f this is 
the backward contingency probabilities (Gottfried 1973) - the sample is an 
unknown proportion o f the affected population. Prospective designs are best 
for testing hypotheses that have already been developed, as they do not suffer 
from this problem. However, they are time consuming and impracticable 
when studying rare condition where samples are small.
CONCEPTUALISATION AND AIM OF THE STUDY
1) Aim
The study was conceived as a pilot study to run over a two year period. The 
aim was to document neuropsychological and behavioural information on 
Type I and III patients. This was in order to shed light on the nature of the 
disorder, as well as highlight any evidence of distinct profiles. The data was 
then be considered in terms of: 1) preliminary evidence of the differential 
effects of treatment and 2) evidence that neuropsychological testing is a
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suitable way of monitoring neuropsychological deterioration. The hope was 
to discuss the data in light of what is known about the neuropsychology of 
storage and white matter disorders.
2) Methodology
Gaucher’s disease is a rare condition, and although the sample was small in 
general research terms, it was representative in terms of the clinical 
presentation o f the disorder. This study is in part an extended detailed case 
study of a small sample, combining descriptive and qualitative elements as 
well as quantitative statistical analyses wherever possible.
The study had both cross sectional and longitudinal elements. The cross 
sectional element was designed to look at the profiles in detail at one point in 
time, in order to address some questions which have arisen from previous 
research. These included the possibility of neurological involvement in Type I 
patients, as well as looking for any evidence of the patterns found in other 
white matter diseases. The longitudinal component was designed to address 
changes in the profiles over time as a function of treatment. Preliminary 
investigations into the subjects profiles were conducted using standardised 
measures of IQ and attainments. Wechsler (Wechsler 1986, 1990, 1992) 
scales were administered to derive IQ (WPPSI-R, WISC-III, WAIS-R) 
scores and attainment measures of reading, spelling and mathematics. They 
were chosen because; 1) they span a wide age range and 2) present a
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comprehensive test battery with measures o f reading, spelling and 
mathematics which can be interpreted in relation to Full Scale IQ.
3) Hypotheses
Specific hypotheses were generated on the basis of; 1) the small literature on 
Gaucher’s disease itself, 2) the research on other metabolic disorders such as 
PKU and 3) the more extensive literature on the damage to the white matter 
o f the CNS. These were that; 1) there would be differences between the types 
related to the severity o f the disease and 2) that there might be evidence of a 
Verbal/Performance IQ discrepancy in favour o f Verbal IQ consistent with 
the difficulties associated with white matter disorders. If this were present in 
Type I patients, this could be a sign of neurological involvement.
METHOD
SU BJEC TS
14 patients with Gaucher’s disease were studied, ranging in age from 15 
months to adulthood. All attended the Metabolic Clinic at Great Ormond 
Street Hospital. The mean age at diagnosis was 4.2 years (1.0 - 14.0 years; 
s.d. = 3.8 years). They were selected for the present study on the basis that; 
1) they were willing to be tested - Type I’s do not have to be tested as part o f 
clinical monitoring and 2) the existence of longitudinal test results which 
could be to compared due to the sue o f the same tests. In each case, the 
diagnosis of Gaucher’s disease had been confirmed by the demonstration o f 
deficient leukocyte B-glucosidase activity. Of the cases included here, six 
cases had been diagnosed as Type I, 7 cases had been diagnosed as Type III 
and one had an uncertain diagnosis. Type III disease was diagnosed if there 
were neurological signs such as SIF. In one patient, it was not clear whether 
SIF was present or not, hence his uncertain diagnosis. The sample is 
described in more detail in table 1.
Behavioural and neuropsychological data was collected on all patients, in 
order to provide comparative details of patient profiles in the two types of the
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disease. The cross sectional data refers to the last testing o f each patient if 
they had more than one test. Although it would have been desirable to have 
longitudinal data on Type I patients, this is not available for ethical reasons. 
Consequently, longitudinal data was only available for Type IIFs and one 
Typelpatient Case I who received a BMT, who were routinely followed up in 
order to monitor any neurological deterioration. The data on the patients was 
organised according to age, in terms of the children who were over 3 and 
under 3. This was in order to relate this to the tables and the test data 
gathered.
TEST SCHEDULE FOR SU BJEC TS (TABLE 1)
1. Diagnosis:- Of the 12 subjects analysed, 8 were over 3 years old. Six 
cases had been diagnosed as Type I and 5 as Type III. In one case, case 
12, the diagnosis was uncertain. The mean age at diagnosis was 4.2 years 
- (range, 1.0 - 14.0 years; s.d., 3.8 years).
2. Treatment:- Four subjects had been treated (BMT). Of these, 1 was 
diagnosed as Type I, while the other 3 were diagnosed as Type III. Those 
subjects receiving ERT therapy consisted of 4 diagnosed as Type I, and 2 
diagnosed as Type III. The undiagnosed case was receiving ERT on a 
Type III Gaucher’s disease protocol. One adult subject, diagnosed as 
Type I, had not received any treatment. The mean age at start o f 
treatment was 5.1 years (range, 1.9 - 14.0 years; s.d., 4.0 years).
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Most patients had had a total splenectomy, except 3 of the Type I patients 
receiving ERT therapy and the untreated Type I case.
3. Age at Time of Testing;- All subjects at the time o f testing were children 
(<18 years) with the exception o f the untreated Type I case, who was 40 
years old, case 9 , and one Type III case who had had a BMT case 4 (19.1 
years). The mean age at the time of testing was 12.4 years (range, 3.9 - 
40.0 years; s.d., 9.7).
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TABLE 1 
PATIENT DETAILS
Treat Abnormal 
Eye Move 
m ents
OtherA ge at A ge at 
D iag- I start o f
n osis  I treat
(yrs.) j m ent
(y»)
Splenec  
to m y
Female Total
Female Total
Female BMT Total
Female
Female Not normal 
NoFemale
Female
Male
None
Partial
Male
Female
Male
Full i Yes
Partial Î Yes
Total \ Not known
known
BM T —Bone marrow transplantation, ERT =  Enzym e replacement tlierapy
LONGITUDINAL TEST SCHEDULE FOR PATIENTS OVER 3 
YEARS (TABLE 2)
1. Diagnosis:- Repeat neuropsychological assessment data was available on 
5 subjects.. One patient had Type I disease and been treated with BMT, 
hence the routine follow up, 3 had Type III disease. In one case i, the 
diagnosis was uncertain. The mean age at diagnosis was 2.2 years (range, 
1.4 -5.0 years; s.d., 1.5)
2. Treatment:- The Type I patient had been treated with BMT. Of the Type 
III cases, 3 had had BMT whilst 2 were receiving ERT. The fifth patient
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(uncertain diagnosis) was being treated with ERT therapy on a Type III 
regimen due to the aggressive nature of his disorder. The mean age at 
treatment was 3.3 years (range, 1.9 -5.0 years; s.d., 1.7).
3. Age at Time of Testing:- Data on tests available from 2 assessments 
times were analysed for the Type I patient who had had a BMT and the 
Type III patient on ERT. Their ages at time of initial testing were 8.0 and
10.2 years. Their ages at the time o f subsequent testing for these cases 
were 9.0 years and 11.1 years. Approximately one year had lapsed 
between the time o f the first and second testing for both these cases.
Data was available for three testings on the Type III patients treated with 
BMT, and the undiagnosed case on ERT. The mean age at the time o f initial 
testing was 6.3 years (range 4.8 years to 8.11 years). The mean age at second 
time of testing was 7.6 years, ranging from 6.8 years to 9.11 years. The mean 
age at third time of testing was 9.6 years, ranging from 8.3 years to 12.5 
years.
Details for each individual case in the longitudinal sample are provided in 
table 2.
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TABLE 2  
LONGITUDINAL DATA COLLECTION ON CHILDREN ABOVE 3 
YEARS
Case I Sex Treat Type Age Age Splen­ 1 Âge 1 Age i Age 1
No. 1 ment at at ectomy i at at 2“‘* i at 3^ *^ 1 
test 1Diag Treat i test test j
nosis ment i (yrs-) (yrs.) I (yrs.) 1
...(yi!.:)....
: ........ j"Ï.........[ Female BM f" "Ï............. 1.6 2.0 Total T'10.2.... i f ï ....Î
1 u I Female ERT ïn 5.0 5.0 : a^rtial i 8.Ô 9.0 I I
3 "".....1 Female "BMT"" " ifi........... "Ï.6"'" " I 7 ...... Totd T 'g.iï "9TÏ....r Î2.5 I
2 1 Female b m t " ' I f f R9 " Total 16.0 " 1
.g.
%3 1
I 2 ...... j Male "ERT"" "Un­ "E6..... "3.6....... Total T'4.8...... 6.8......! 8.E.... 1
_______ known _______
BMT - B one marrow transplantation 
ERT - Enzym e replacement therapy
TEST SCHEDULE FOR CHILDREN UNDER 3 YEARS (TABLE 3)
1. Diagnosis:- The sample of subjects with available repeated scores 
consisted of 2 cases diagnosed as Type III. Their ages at diagnosis were
1.2 and 1.3 years.
2. Treatment:- Both patients were treated with ERT. Their ages at start o f 
treatment were 1.2 and 1.3 years .
3. Age At Testing:- Data was available from 2 assessments using the 
Bayley’s Scale of Infant Development - described later. The patients were
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too young for the Wechsler scales. Their ages at the time of initial testing 
were 1.5 and 1.7 years and at the time of the second testing, 2.6 years.
TABLE 3
LONGITUDINAL DATA COLLECTION FOR CHILDREN 
UNDER 3 YEARS
! Case Sex T ypel Treat­ Age at Age at Splen- 1 Age Age
1 No. 1 ment Diag­ Treat­ • ectomy | at at
: nosis ment 1 test test
(P?)......... (yp )...
13 1 Female ÏÏÏ ERT 1.3 1.3
.........
Partial \ 1.7 2.6
: 14 1 Female III j ERT 1.2 Ï.2 Partial \ 1.5 2.6 i
ERT - Enzyme replacement therapy 
CLINICAL DATA
As there was a wide range o f presentations in the sample, it was thought that 
it would be informative to include some clinical information about the sample. 
Different amounts of information wett available for the patients in view of the 
different extent of involvement of the hospital. The care of some of the 
patients is shared with other centres and patients are looked after jointly with 
local centres.
1) Diagnosis uncertain
Case 12, born 29/6/1988, was diagnosed with Gaucher's disease at the age 
of 17 months. It was thought he might have an aggressive form of Type I 
disease, but the diagnosis remained uncertain. Case 12 was first seen at the
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National Institute of Child Health in November 1990. Prior to that, he had a 
splenectomy in May 1990 due to severe anaemia and systemic disease. Case 
12 had severe hepatosplenomegaly and, as a consequence, decreased 
tolerance to solid foods. Prior to his splenectomy, he had required 
nasogastric feeding in an attempt to supplement his diet. Case 12 was started 
on ceredase infusions on the Type 111 Gaucher’s disease protocol on 
compassionate grounds, in view of his severe disease. Initially, the infusions 
were performed in London every two weeks, but more recently, case 12 
started receiving ceredase treatment at home, performed by a district nurse 
every two weeks. Since treatment had commenced, case 12’s overall 
development had improved. There had been a significant decrease in his 
abdominal distension and he ate very well.
Case 12 lived at home with his parents, his older sister and a younger 
brother. Case 12 had a full time assistant, and was held back a year 
approximately three years ago. Case 12 reported that he enjoyed school and 
read well, but writing was more difhcult for him. He did not present any 
behavioural or management problems.
2) Type I Patients
Case 5, born 12/12/1985, had relatively mild Gaucher’s disease Type 1. He 
was diagnosed at the age of 5.5 years, initially presenting with bone disease, 
splenomegaly and blood problems, which could have led to anaemia and 
thrombocytopenia. In December 1992, case 5 started receiving ceredase
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treatment. As from the beginning of 1994, case 5 had been receiving this at 
home. Since then he has had more energy and no more bone pains. He had 
started growing at the normal rate, but there had been no catch up growth. 
His liver and spleen had reduced in size, but remained large. Case 5 has no 
abnormal eye movements. Case 5 lived at home with his parents, who are of 
African origin, and was an only child. Case 5’s mother reported that he was 
doing well at school despite absence due to illness and had no behavioural 
problems. In March 1994, case 5 was referred for psychological input to 
concerns that he was beginning to develop needle phobia. It was felt that his 
parents needed to be given more information about case 5’s illness. After this 
information was provided, his parents no longer felt the need for 
psychological input.
Case 7, born 17/2/1993, lived at home with her parents and an older sister 
who was healthy. Case 7 has an unusual genotype and she was reported to 
suffer from persistent coughs and pains in her legs. Limited data is available 
on case 7, as until recently she has lived in Canada. Since arriving in this 
country. Case 7 had begun attending nursery and was doing well.
Case 6, born 21/9/1991, lived with her parents, sister and brother. Case 6 
was admitted to a local hospital with a febrile illness and was discovered to 
have hepatosplenomegaly and a left renal calculus. The attempted removal of 
this failed. She had continued symptoms due to this and her
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hepatosplenomegaly. Although case 7 did not display the typical pattern of 
Type III eye movements, these were said not to be entirely normal. Case 7 
was making satisfying progress in school and enjoyed it.
Case 8, born 13/4/1983, lived at home with her parents and younger sister 
who was healthy. She had recently been diagnosed as having Gaucher’s 
disease Type I and had started ERT. EW did very well at school and was in 
the year above her chronological age.
Case 9, born 15/11/56, was the only adult patient in the study. He was 
diagnosed as having Gaucher’s disease Type I at the age of 5 years. He was 
homozygous for the L444P mutation and had a splenectomy as a child. He 
had regular check ups until the age of 18 years. He was recently seen because 
of back pains at the Middlesex Hospital. Case 7 was single and a printer.
Case 1, born 8/1/1986, suffered from Gaucher’s disease Type I. She had a 
bone marrow transplant at the age of 2 years from an unrelated donor. Her 
health since has been good. Case 1 lived at home with her parents.
3) Type III Patients
Case 2, born 17/1/1989, was diagnosed with Gaucher’s disease Type III in 
May 1990 and had a splenectomy in August 1990. Abnormal eye movements 
were noted, and case 2 had a BMT in October 1990 with her sister as a 
matched donor. After the transplant, her eye movements were less marked,
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but a slight squint remained. Approximately one year after the transplant her 
parents felt that she had ‘developmentally regressed’. An MRI scan showed 
some abnormalities, but six months later there was evidence of clinical 
improvement. Her parents, however, remained concerned about her ‘slowing 
down’. Case 2’s most recent MRI scan in 1995 was reported as normal.
Case 2 lived at home with her mother, father and three older siblings. Case 2 
attended mainstream school. A formal assessment o f her special educational 
needs concluded that case 2 needed help in school to overcome coordination 
difficulties, and support for her physical condition.
Case 4, born 1/6/1970, suffered from Gaucher’s disease Type III with 
neurological involvement. She; was homozygous for the L444P mutation 
which is found in Type III. She was diagnosed at 1 year old, had a 
splenectomy at 7 years and had a BMT with her sister as donor at 12 years. 
Case 4 had severe thoracic kyphoses before and after her transplant. In 1994, 
she had a posterior spinal diffusion. She also had primary ovarian failure, and 
had started hormone replacement therapy at 16 years. Sf|-e was going to 
college and hoped to be an
Case 11, born 27/ 9/1987, was diagnosed with very aggressive Gaucher’s 
disease due to recurrent chest problems, cyanotic attacks and asthma. SS 
could not sit, dress or bend forward because of a massive splenomegaly and 
had respiratory problems at night. Although case 11 had eye movement
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problems when she was younger, they improved until in June 1995. Case 11 
was then • found to have SIF, and a confirmed diagnosis of Gaucher’s 
disease. Type III. Case 11 started ERT, but since May 1993, a bone marrow 
donor was being looked for in view of evidence of neurological deterioration.
Case 11 parents were are first cousins. Soon after her birth, she went to 
Pakistan to live with her father’s brother and wife who were childless. She 
stayed there until the age o f 2 years, and then returned to live with her parents 
in England. Case 11 had 4 sisters with her youngest sister also suffering from 
disease. Type III and was in the process o f being assessed. Case l l ’s mother 
reported her to have seemed very bright when she returned to live with them 
parents. However, in April 1995, her mother reported that SS was not coping 
well at school, was poorly organised and tended to make socially 
inappropriate comments. Her school reported concerns over difficulties in 
concentration, listening, language comprehension, reasoning and 
mathematics.
Case 3, born 7/11/1984, suffered from Gaucher’s disease. She had her first 
BMT in October 1986 from an unrelated donor. However, it was 
unsuccessful and she had to have a second BMT in June 1989 also from an 
unrelated donor. Soon after this transplant, case 3 showed acute graft versus 
host disease. This has since been cured, but her growth remained poor 
(probably due to steroid treatment), and she suffered from nocturnal enuresis.
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In April 1995, case 3 was found to be suffering from Hepatitis C. In January 
1996, ophthalmology results suggested that case 11 was unable to initiate 
rapid eye movements, and it was has been concluded that she has Gaucher’s 
disease Type III. Case 3 lived at home with her parents, and received 
additional support for 5 hours/week at school.
Case 10, born 8/1/1992, was diagnosed in August 1993 as suffering from 
Type III disease. He received ERT locally and showed signs of SIF. Case 10 
lived at home with his parents and two older brothers. He started school in 
September 1996 and was reported to be progressing well. Case 10 received 
support in PE lessons.
Case 13, born 11/1.1/1994, suffered from Gaucher’s disease Type III. She 
was diagnosed in January 1996 after presenting with abdominal distension and 
poor feeding. Case 13 had hepatosplenomegaly, persistent thrombocytopenia 
and anaemia. She had a partial splenectomy, and had started ERT. It was 
suggested that case 13 might have SIF. Case 13 was the only child of 
Moroccan parents who are first cousins.
Case 14, born 22/9/1994, had Gaucher’s disease Type III. She was 
diagnosed in January 1996 after presenting with general deterioration in 
health. Case 14 had a number of eye, ear and upper respiratory tract 
infections, motor delay and speech regression. She also had hepatomegaly 
and massive splenomegaly. Case 14 had a partial splenectomy and started
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ERT. Case 14 lived with her mother as her parents separated soon after her 
diagnosis.
MATERIALS
1) Intelligence measures; Standardised tests of IQ and attainments were administered to 
evaluate the intellectual ability, literacy skills and mathematical abilities o f the children. 
The Wechsler scales were used on children over three for a number o f reasons. They 
span a wide age range - 3 years to adulthood - and provide a consistent battery o f test 
of intellectual and school achievements.
The Wechsler Preschool and Primary Intelligence Scale - Revised UK 
(WPPSI-R) (Wechsler 1990) is a test o f intelligence for children between the 
ages of 3-7 years. It consists o f a series of sub tests, each measuring a 
different facet of intellectual ability. Some of these tests are designed to assess 
the child’s ability for verbal expression, grasp of verbal concepts and abstract 
reasoning. The sum of all the scores obtained on the Verbal scale produces a 
verbal intelligence quotient or Verbal IQ. The Performance sub tests consist 
o f tasks which often require the child to “do” things (e.g. puzzles) within a 
time limit. These tests help to assess visual and spatial organisation as well as 
perceptual ability. They provide a Performance IQ. Full Scale IQs are derived 
from scores on all the sub tests.
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IQs have a mean o f 100 and a standard deviation of 15. A score o f 100 
corresponds to the performance o f an average child of a given age on that 
scale. About two thirds o f all children obtain scores between 85 and 115.
For each o f the 12 sub tests o f the intelligence scale, the raw scores are 
converted into standard scores which take into account the age o f the child. 
Scaled scores range from 1 to 19. A scaled score of 10 corresponds to the 
performance of the average child of a given age for that sub test. Children 
obtaining scaled scores between 7 and 13 can be said to perform within the 
average range. Details o f the WPPSI-R sub tests are included in appendix II.
The Wechsler Intelligence Scale for Children - Third Edition UK (WISC-III) 
(Wechsler 1992) was used for older children from 6 years up to the age o f 16 
years. Like the WPPSI-R, it consists of several sub tests. Many assess the 
same abilities as the WPPSI-R, but in a format which takes into account the 
child’s increasing maturity. The sub tests are grouped into the same two 
categories. There are those assessing verbal abilities such as verbal 
expression, grasp of verbal concepts and abstract reasoning, giving an 
estimate of verbal intelligence quotient or Verbal IQ. Others assess skills such 
as visual and spatial organisation, as well as perceptual ability, producing a 
performance intelligence quotient or Performance IQ. Like the WPPSI-R 
scores, the scores on the sub tests are taken to provide an estimate of a 
child’s general intellectual ability in this case, a Full Scale IQ. IQ measures
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have the same mean and standard deviation as the WPPSI-R - a mean o f 100 
and a standard deviation o f 15. Again, the raw scores on each of the sub tests 
are converted to a scaled score which takes into account the age of the child, 
with scaled scores ranging from 1 to 19. A scaled score of 10 corresponds to 
the performance of an average child o f a given age for that sub test. Children 
obtaining scaled scores between 7 and 13 can be said to perform within the 
average range. Details o f the sub tests of both scales are included in appendix
II.
In addition to the IQs, the sub tests o f the WISC-III intelligence scale also 
provide more specific information about skills and deficits in particular areas. 
Index scores can be obtained which also have a mean of 100 and a standard 
deviation of 15. However, as only the 10 sub tests necessary to compute the 
IQ were administered both on the WISC III and the WPPSI-R, these could 
not be computed here as they necessitate the administration of all the tests.
For the subject above the age of 16 years, the Wechsler Adult Intelligence 
Scale, WAIS-R, was administered (Wechsler 1986). The adult test battery is 
made up of eleven sub test which test similar skills to those tapped by the 
WISC-III. The sub tests on the adult scale are; 1) Information, 2) 
Comprehension, 3) Arithmetic, 4) Similarities, 5) Digit span. 6) Vocabulary,
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7) Digit Symbol, 8) Picture Completion, 9) Block Design, 10) Picture 
Arrangement, 11) Object Assembly and 12) Comprehension.
For children and infants below the WPPSI-R age range, the recently revised 
Bayley Scales o f Infant Development - Second Edition (BSID-II, Bay ley 
1993) was administered. The BSID-II, like its predecessor, the Bayley Scales 
of Infant Development (BSID) (Bayley, 1969), is an individually administered 
test which assesses the current developmental functioning o f infants and 
children. The primary value o f the test is in diagnosing developmental delay 
and planning intervention strategies.
The BSID-II consist o f three scales, the Mental Scale, Motor Scale and 
Behaviour Rating Scale (BRS), formerly the Infant Behaviour Record (EBR). 
The Mental and Motor Scales assess the child’s current level o f cognitive, 
language, personal/social, and fine and gross motor development. The BRS 
assesses the child’s behaviour during the testing situation, which facilitates 
interpretation of the Mental and Motor Scales.
The three scales are considered complementary, and each makes a unique 
contribution to the evaluation o f the child. The Mental Scale includes items 
that assess memory, habituation, problem solving, early number concepts, 
generalisation, classification, vocalisations, language and social skills. The 
Motor Scale assesses control of the gross and fine muscle groups. This 
includes movements associated with rolling, crawling, and creeping, sitting,
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standing, walking, running and jumping. This scale also tests fine motor 
manipulations involved in prehension, adaptive use o f writing implements, and 
imitation of hand movements. As in the BSID, items on this scale are not 
concerned with functions generally perceived as ‘mental’ or included in 
intelligence scales. The Behaviour Rating Scale assesses qualitative aspects 
of the child’s test taking behaviour. This scale allows the examiner to rate the 
child’s attention/arousal (under 6 months of age), orientation/engagement 
toward the tasks, examiner and caregiver, emotional regulation and quality of 
movement. The information from this scale should be used to supplement 
information gained from the Mental and Motor Scales.
2) Attainment tests: To test literacy skills, the Wechsler Objective Reading 
Dimension (WORD) test was administered (Wechsler 1992). This test 
consists of three sub tests. Standard scores and age equivalents are derived 
for 1) basic reading, 2) spelling and 3) reading comprehension. The test 
allows comparisons to be made between the observed score and that 
predicted on the basis of IQ.
The Wechsler Objective/Numerical Dimensions (WOND) test (Wechsler 
1992) was administered to tap arithmetic skills. This provides standard scores 
and age equivalents in the areas of mathematical reasoning and numerical 
operations as well as providing a composite score. Similar to the WORD, this
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test enables a comparison o f obtained scores and those predicted on the basis 
of IQ.
3) Behaviour rating scale and semi-structured interview
The Goodman (1994) Strengths and Difficulties Questionnaire was 
administered to: 1) collect information about behavioural phenotypes and 2) 
to outline any behavioural problems which may have affected the testing.
The scale consists o f twenty five items which can be completed by either 
parent or teacher on children aged between 4-16 years. The twenty five items 
cover positive and negative attributes, and are divided into five scales. These 
are: 1) conduct problems, 2) hyperactivity, 3) emotional symptoms, 4) peer 
problems and 5) prosocial behaviour. All but the last scale’s scores are 
summed to gain a total difficulty score.
In addition, a semi-structured interview gave parents an opportunity to 
elaborate on any significant changes in their children since the beginning of 
treatment. Copies of these questionnaires are included in appendix III.
4) O ther assessments.
« Eye movement assessment. Patients had their eye movements assessed 
wherever possible. In 10 cases, this was done using formal electro 
oculography. In 4 cases, oculomotor apraxia was looked for clinically.
• M RI Scanning. All patients underwent neuro imaging (MRI scan) of their 
brain.
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ADMINISTRATION
All the psychometric tests were administered as part of the routine clinical 
investigations conducted on patients with Gaucher’s disease at GOS. In Type 
III patients, these assessments are thought particularly valuable as they can 
indicate neurological deterioration. This is in an issue in the treatment o f Type 
III patients where the effectiveness o f ERT is still being investigated. Two or 
three sets of data are available on some patients because of the routine 
monitoring o f their neuropsychological status. The repeated testing did not 
occur at less than yearly intervals in order to eliminate practice effects.
The semi-structured interview and Behaviour Rating Scales were sent to 
parents and teachers by post, with a covering letter explaining that data on 
Gaucher’s disease was being collected to find out more about the disorder. 
Details of the questionnaire and rating scale are included in appendix III.
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RESULTS
BEHAVIOURAL DATA
The observations conducted during the testing sessions did not indicate any 
specific behavioural or social/emotional difficulties documented as typical of 
children with white matter disease (N \U S). Children tested had a reasonable 
attention span and related well to the examiner. Discomfort due to the illness, 
especially in Type III patients, may have led to lapses in concentration. This 
may have affected, and possibly depressed, results and/or led to fluctuations 
in scores. Some of the older children presented as shy, subdued and under 
confident. These characteristics featured in some of the description given by 
the parents on the semi structured interview questionnaire.
1) Behavioural scale data - Strengths and Difficulties Questionnaire 
(Goodman 1994)
This provided a quantitative, norm referenced measure of behavioural 
difficulties, with each question being scored on a three point scale 0,1,2. The 
scores did not indicate the existence o f significant behavioural difficulties or 
anti social behaviour as reported by parents or teachers. Scores fell within the 
normal range, between 0-13 for parent 0-11 for teachers ratings, for all
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patients except for case 14 who fell just in the borderline range on the 
teacher’s rating.
However, there seemed to be a pattern of higher scores on the rating scale 
correlated to lower IQ scores (table 4). This was formally explored by 
Pearson’s correlations between: 1) parent and teacher’s ratings (r=-0.66 
p<0.05, 2-tailed), 2) parent ratings and IQ (r=-0.66 p<0.05, 2-tailed) and 3) 
teacher ratings and IQ (r=-0.83 p<0.05, two-tailed). Despite the high 
coefficients, the latter only was significant. As the value of the N of the 
sample was very small, the correlation coefficients need to be very high to 
reach statistical significance even at the 0.05 level.
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TABLE 4  
BEHAVIOURAL SCALE SCO RES DERIVED FROM 
GOODMAN’S  (1 9 9 4 ) STRENGTHS AND DIFFICULTIES 
QUESTIONNAIRE
Type I /c a s e  no_______Behavioural scores Parents____________ T eachers
12 6 8
T y p e l l l /c a s e  no Behavioural scores Parents
2
4
10 3
11 
3
13 12
14 9
Teachers
11
12
9
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2) Sem i-structured interview  data
The responses to the semi-structured interview questionnaires sent out to the 
parents were consistent with the rating scale data. None of the parents who 
responded reported significant behavioural, social or emotional problems. In 
the section on post treatments effects, parents of children on ERT noted 
remarkable improvements in emotional and physical well being.
NEUROPSYCHOLOGICAL TESTS SCORING
All scores on standard tests were derived using the tables and procedures 
specified in the manuals. The Wechsler tests have been standardised on large 
American and English samples. The UK standardisation project was designed 
to clarify ability levels in the UK in relation to those in the US. A stratified 
random sampling procedure was used to ensure that representative 
proportions of children from each demographic group were included in the 
validation sample. Norms exist for each scale and scaled scores on each sub 
test for all age groups. In addition, comparisons were made between the 
scaled scores on the individual subtests in terms of whether scores on a 
particular sub test were significantly different from the mean score of the sub 
tests on that particular scale. The correlation between the WISC-III and 
WPPSI-R IQs is significant, but only reflects a 50% overlap. This is due to
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tests on that particular scale. The correlation between the WISC-III and 
WPPSI-R IQs is significant, but only reflects a 50% overlap. This is due to 
factors such as speed being more important in determining the scores on 
the WPPSI-R than on the WISC-III.
ANALYSIS OF PSYCHOMETRIC TEST RESULTS
The data was organised in two different ways; 1) cross sectional, looking at 
differences in patterns between the groups using their last test scores and 2) 
longitudinal, looking at changes in the patterns over time. Longitudinal data 
was available for Type III patients and one Type I patient who had received a 
BMT (case 1). Type I patients on ERT are not routinely followed up. The 
data set for each child varied, and each child had either two or three sets of 
scores on the Wechsler scales. In view o f this, the analyses presented involved 
using only the first and last scores for each child.
•  Intelligence T ests
The system advocated by Kaufman (1994) for investigating WISC-III results 
was used to organise: 1) the qualitative descriptive and 2) the quantitative 
analysis of the data. The qualitative analysis was as a complement to the 
picture given by the statistical analyses. This was because the sample was 
small and from the case descriptions, heterogeneous. Kaufman recommends a 
top down approach which begins with an analysis of Full Scale IQ. Then there 
is an analysis of differences between Verbal and Performance IQs’ as well as
their significance in terms of what is know of such discrepancies, and finally 
an analysis of the differences between individual sub test scores and their 
significance in relation to other sub tests of the same scale. His scheme is 
included in appendix V. As was detailed in the method section, this was 
essentially a clinical study and only essential tests were conducted on the 
sample. This meant that the Factor Indices could not be calculated or analysed 
for the WISC-III. Full Scale IQs were based on the 10 essential sub tests.
I) Qualitative analysis
A preliminary analysis indicated that Type I patients had generally higher Full 
Scale, Verbal and Performance IQs (table 5). Table 5 also shows that a higher 
proportion of the Type III patients have a significant Verbal Performance IQ 
discrepancy than the Type I patients - 3 out of 5 versus I out of 6. A 
significant Verbal/Performance IQ discrepancy does not seem to relate to type 
of treatment received. However, it should be noted that the Type III patient 
receiving ERT (case II )  and the patient of undecided diagnosis also on ERT 
therapy (case 12), obtained the lowest IQ scores, and showed signs of 
deterioration. Both subjects with low and deteriorating IQ scores, (cases 11 
and 12) were on ERT.
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TABLE 5 
IQ SCO RES
Case I Treat- 1 Type Verbal Performance 1 Fuil- j Significant
i No. 1 ment IQ IQ 1 scale
1 IQ
i V /P  IQ 1 
i discrepancy
1 1 j BMT j I 102 124 1 112 i PÏQ>VÏQ 22 i
1 i Pts
3 j BMT ! Ill 81 81 1 79
1 4 1 BMT 1 91 74 |81 j VIQ>PIQ 17 I
5 ! ERT ! I 101 94 ! 97
6 1 ERT 1 I 87 104 } 94 ! PIQ>VIQ 17 i
1 pts
7 1 ERT i I 98 98 { 98 i -
8 ERT 11 135 113 j 130 j VIQ>PIQ 22 i
I 10 1 ERT i III 85 86 1 84 i ~
: 11 1 ERT 1 III 79 50 j 62 ! VIQ>PIQ 29 
i pts
12 { ERT j UN- 
i KNOWN
50 73 1 60 I PIQ>VIQ 23
j pts
Within the Type III group, there appeared to be a trend towards greater 
depression of two of the Performance sub tests on the Wechsler scales 
relative to the others - Picture Arrangement and Coding (table 7). There 
were no such differences observed in the Verbal sub test scores (table 6).
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TABLE 6
VERBAL SUBTEST SCORES
Case 1 Type Infor­
mation
! Similarities Arithmetic j Vocabulary 1 Comprehens.
1 1 I 8 i 11 11 j - .1.10 ...................
5 ! I 9 i 10 8 i 10 1 14
6 | I 9 7 9 : - I 7
7 ! I 10 I 10 9 j 11 1 ^
8 ! I 18 16 13 I 15
9 | i 6 9 11 i 10 . .^.11...................... :
2 1 III 11 i ÏÏ 6 i 10 111
3 T n i 8 7 7 : 4 1 8
4 j III 5 8 7 ! 9 .1.11...................... j
10 j III Ï Ï 11 9 ! 3 .j..Z......................... i
11 1 III 8 7 6 ! 9 1 -
12 1 Un- 
I known
1 1 3 i 1 r
TABLE 7
PERFORMANCE SUBTEST SCO RES
Picture | Picture
Com pletion i Arrangement | A ssem bly j D esig n
O bject B lock C od in g
n i
III
III
III
III
Î-—
U n­
known
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There did not seem to be any consistent patterns in the differences between 
the observed and predicted WORD and WOND scores (tableS).
TABLE 8  
WORD AND WOND SC O R ES - DIFFERENCES BETWEEN 
ACHIEVED SCO RES AND SC O R ES PREDICTED ON BASIS OF 
WISCIII FULL SCALE IQ.
Case No. Type Basic
Reading
Spelling Reading
Comp.
Math
Reasoning
Numerical
Operation
WOND
Composit.
1 I -5 -14 -18 -6 + 11 0
2 III -14 -11 -15 -18 -20 -23
3 III -4 -14 -4 -8 -4 -8
5 I -19 -18 -12 -9 -11 -11
8 I +5 + 12 +4 -3 +5 + 1
11 III + 14 +7 - - - -
12 Unknown -4 -8 + 1 +9 -7 -3
Turning to the longitudinal Wechsler data, there seemed to be no obviously 
identifiable patterns here in the scores of Type III patients and case 1 over 
time. Of the two subjects tested on the Bayley’s, there was an initial 
discrepancy between Verbal and Performance IQs which was sustained in one 
patient (case 13) over time, but to a less significant level (table 9).
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TABLE 9  
LONGITUDINAL BAYLEY’S  DATA
Case Number Treatment Type Time Mental IQ Motor IQ
13 ERT III 1 79 50
2 101 86
14 ERT III 1 79 55
2 85 98
2) Quantitative analysis
Inferential statistics were used to explore the data further. T tests were used 
initially to compare the data obtained in the two samples o f Type I and Type 
III patients. The T test analysis tests the null hypothesis that the difference 
observed between the two samples’ data occurs by chance. A significant 
result on the T test indicates that the difference observed is a genuine 
difference, not due to sampling error. The null hypothesis has then to be 
rejected.
Levels of significance are chosen when conducting tests on the null hypothesis 
on the basis of the consequences of making Type I, rejecting the null 
hypothesis when it is true, versus Type II errors, accepting it when it is false. 
The aim in most research is to minimise Type I errors. A decision was made 
to set the significance level at 0.05, which means that Type I errors occur 
with a probability of 5%. That is a significant difference may occur by chance
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5% of the time. It could be argued that a more stringent level o f significance 
would have been preferable, due to the number of repeated analysis of the 
data set increasing Type I errors or chance significant results. However, this 
had to be balanced against the small size o f the data set which justifies the use 
o f the 0.05 level o f significance.
The small size of the sample leads to some questioning of the power of the 
tests used and the value o f the results obtained. With an alpha level set at 
0.05, a group N of 6 and an effect size for IQ of 1.3, the statistical power of 
the current study is approximately 50% (Cohen 1988, table 2.3.5). This 
implies the differences obtained in this study will be replicated in one out two 
replications. Certainly, it is possible, that using larger samples, other 
differences may reach significance which did not reach significance in this 
study, due to the statistical power. However, this does not invalidate the 
findings which were significant in the present study
T tests require the specification of an interval level dependent variable, for 
example IQ, and the two categories of independent variable - here disease 
types - to be compared. For the sake of completeness, because o f the small 
sample size, the data was analysed using the Mann Whitney U test, a non 
parametric test which also tests for the null hypothesis without making any 
assumptions about the nature of the sample’s distribution.
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Paired T tests were performed to look at variations over time. Pearson’s and 
Spearman’s correlations, parametic and non parametric statistical procedures, 
were also performed to look at the relationship: 1) between IQ and the time 
between the age at diagnosis and age and the start o f treatment and 2) IQ and 
age at testing.
onoigses
On the cross sectional data'were performed looking at differences in scores 
between groups. Analyses were performed: 1) including case 12 in either 
group in view of the uncertainty of his diagnosis and 2) omitting case 12 due 
to the extreme nature o f his scores. Two analyses were also performed on the 
longitudinal data analysis where case 12 was: 1) included and 2) omitted as 
his scores were considered as a possible extremes. Mann Whitney statistical 
values are given in appendix IV.
Finally, a frequency analysis was performed to look at the respective 
frequencies o f significant Verbal/Performance IQ discrepancies in Type I and 
Type III on the Wechsler data, compared to the normal population. Whilst in 
the normal population the frequency of discrepancies above 12 point is 12% 
as given in the WISC-III manual, in the Type I group the frequency was 50% 
and in the Type III group it was it 60%. In Type III, the discrepancies are 
mostly in favour of the Performance IQ.
• IQ data - T Tests
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1) Between groups: There was a significant difference between the Full Scale 
IQs of Types I and III in favour of Type I, consistent with previous 
observations when case 12 was regarded as Type III (t(10)=3.75 p<0.05, 
2-tailed) or omitted (t(9)=3.32 p<0.05, 2-tailed). This difference was 
replicated when looking at the Verbal and Performance IQs when case 12 
excluded (t(9)=2.1 p<0.05, 2-tailed), (t(9)=3.94 p<0.05, two-tailed) or put 
into the Type III group (t(10)=2.35 p<0.05, 2-tailed), (t(10)=4.40 p<0.05, 
2-tailed). When case 12 was considered as Type I then the Performance 
IQs remained significantly different between the groups (t(9)=2.85 p<0.05, 
2-tailed).
2) Longitudinal data: There were no significant differences for Type III 
patients and case 1 between the first and the last testing on Full Scale, 
Verbal or Performance IQs, whether or not case 12 was included in the 
analysis or not: (t(4)= 0.0 p<0.05, 2-tailed), (t(3)=-0.8 p<0.05, 2-tailed), 
(t(4)=0.0 p<0.05, 2-tailed), t(3)=0.71 p<0.05, 2-tailed), (t(4)=-1.44 
p<0.05, 2-tailed), (t(3)= -1.50 p<0.05, 2-tailed).
• Sub test data - T tests
1) Between groups: This was found to depend upon whether case 12 was 
included or excluded in the analyse. The only consistent differences 
between sub test scores of the two groups, irrespective cased 12’s 
exclusion or inclusion as either Type I or Type III, was a significant 
difference between scores on the Picture Arrangement and Coding sub
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tests (t(6)=3.92 p<0.05, 2-tailed),(t(6)=3.15 p<0.05, 2-tailed), (t(7)=3.55 
p<0.05, 2-tailed), t(7)=3.45 p<0.05, 2-tailed), (t(7)=3.62 p<0.05, 2-tailed, 
(t(7)=2.45 p<0.05, 2-tailed). When case 12 was regarded as Type III in the 
analysis or excluded, significant differences were additionally found 
between Type I and Type III groups on scores on the Arithmetic, 
(t(10)=3.60 p<0.05, 2-tailed), (t(9)=3.30 p<0.05, 2-tailed), Vocabulary 
(t(8)=3.10 p<0.05, 2-tailed), (t(7)=2.82 p<0.05, 2-tailed) and Picture 
Completion (t(9)=3.18 p<0.05, 2-tailed), (t(8)= 2.64 p<0.05, 2-tailed). A 
significant difference was found on Block Design only when case 12 was 
considered as Type III (t(10)=2.22 p<0.05, 2-tailed).
3) Longitudinal data; No significant changes were found on the 
longitudinal analysis of the subtest scores for Type III patients and case 
1 between first and last testing, whether case 11 was included or 
omitted from the analysis.
Comprehension; (t(2)= 0.75 p<0.05, 2-tailed), t(l)=0.00 p<0.05, 2- 
tailed)
Information: (t(4)=2.06 p<0.05, 2-tailed), (t(3)=1.47 p<0.05, 2-tailed) 
Similarities: (t(3)=0.57 p<0.05, 2-tailed), (t(2)=-1.00 p<0.05, 2-tailed) 
Vocabulary: (t(3)=1.21 p<0.05, 2-tailed),(t(2)= 0.80 p<0.05, 2-tailed) 
Arithmetic: (t(4)=0.20 p<0.05, 2-tailed), (t(3)=0.18 p<0.05, 2-tailed) 
Coding: (t(3)=-2.00 p<0.05, 2-tailed), (t(2)=-2.00 p<0.05, 2-tailed)
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Block Design; (t(4)=-0.78 p<0.05, 2-tailed), (t(3)=-0.57 p<0.05, two- 
tailed)
Object Assembly: (t(2)=-0.65 p<0.05, 2-tailed), (t(!)=-!.00 p<0.05, 
two-tailed)
Picture Completion: (t(4)=-0.26 p<0.05, 2-tailed), (t(3)=-1.14 p<0.05, 
2-tailed)
Picture Arrangement: (t(3)=-1.00 p<0.05, 2-tailed, (t(2)=-1.00 p<0.05, 
2-tailed)
•  WORD and WOND Data 
There were no statistically significant differences found between the observed 
scores and scores predicted on the basis of IQ on any o f the WORD and 
WOND data: Basic Reading scores (t(6)=-1.26 p<0.05, 2-tailed) on the 
Spelling scores it was (t(6)=-2.00 p<0.05, 2-tailed), Reading Comprehension 
(t(6)=-1.48 p<0.05, 2-tailed),. Mathematical Reasoning (t(6)=-1.84 p<0.05, 
2-tailed), Numerical Operations (t(6)=-0.95 p<0.05, 2-tailed) and WOND 
Composite (t(6)=-2.00 p<0.05, 2-tailed).
•  Correlations - Pearson
Both Pearson’s and Spearman’s correlations were calculated for the same 
reason as parametric and non parametric statitistics were calculated in the 
previous analyses. Only the Pearson’s coefficients will be reported as there 
was considerable concordance between the results of the analyses, and the
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Spearman values are included in appendix IV. Again, because o f the small 
N of the sample, coefficients have to be high to achieve significance.
1) Correlations between IQ scores and the time between age at diagnosis 
and age at start o f treatment were conducted. These were not significant 
whether case 12 was included or not. The rational for excluding him in a 
second analysis was because o f the extreme nature of his scores and the 
second set o f results refers to this analysis; Full Scale (r=-0.24 p<0.05, 2- 
tailed) (r=-0.28 p<0.05, 2-tailed), Verbal IQ (r=-0.13 p<0.05, 2-tailed) 
(r=-0.19 p<0.05 two-tailed). Performance IQ (r=-0.30 p<0.05, 2-tailed) 
(r=-0.31 p<0.05, 2-tailed).
2) Correlations between IQ score and age at testing were conducted and 
again the correlation coefficient was not significant irrespective o f case 
12’s inclusion or exclusion o f the analysis: Full Scale (r=0.16 p<0.05, 2- 
tailed) (r=0.13 p<0.05, 2-tailed), Verbal IQ (r=0.17 p<0.05, 2-tailed) 
(r=0.139 p<0.05, 2-tailed), Performance IQ (r=0.13, p<0.05, 2-tailed) 
(r=0.11 p<0.05, 2-tailed).
• Graphical data - Scatter Plots
1) G raphical description of Full Scale, Verbal and Performance IQs 
against age at start o f treatment does not suggest any patterns either, thus 
supporting the correlation data.
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3) Graphical description of Full Scale, Verbal and Performance IQs against 
age at testing does no show any particular patterns, which also supports 
the correlation data.
GRAPHICAL DATA 
SCATTERPLOT SHOWING FULL SCALE IQ AGAINST TIME 
BETWEEN AGE AT DIAGNOSIS AND AGE AT START OF 
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SCATTERPLOT SHOWING PERFORMANCE IQ AGAINST TIME 
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In view of the small numbers, the treatment/type interaction was only 
investigated qualitatively, by dividing the subjects into groups according to 
these variables and calculating means and standard deviations of their Full 
Scale IQ scores (tables 10). The mean of Type III patients on enzyme 
replacement therapy was lower than that of patients having received a BMT 
(tables 11,12,13).
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TABLE 10 
LONGITUDINAL WECHSLER IQ DATA
Case i Treatment 
Number
Type i Time 1 Verbal IQ ! Performance i
! IQ 1
1 1 BMT I _ _ i  1 i 95 i 112 
i' "2 I ""loï r 124"^
ï ï  i ERT fïï i ï 1 83 i 55 1
i  ^ — 1
__ ! 2 i 79 I 50 i
III i l !  88 i 76
i 2 i 89 i 88
.......................•••••>...........................
' I 2......i 8Îr ! 75 !
i 3 i 50 i 73
BMT - Bone marrow transplantation 
ERT - Enzyme replacement therapy
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TABLE 11 
FULL SCALE IQS DIVIDED INTO TREATMENT AND TYPE
BMT 
Type I
BMT 
Type III
Enzyme/Other 
Type I
Enzyme/Other 
Type III
Full-Scale IQ 112 92 97 84
79 94 62
81 98
130
99
Mean - 84 103.6 73
Standard
Deviation
7 14.9 15.6
TABLE 12 
VERBAL IQ S DIVIDED INTO TREATMENT AND TYPE.
BMT 
Type I
BMT 
Type III
Enzyme/other 
Type I
Enzyme/other 
Typ,e III
Verbal IQ 102 99 101 85
81 87 79
91 98
135
r 97
Mean - 90.3 103.6 82
Standard Deviation - 9.0 18.3 4.2
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TABLE 13
PERFORMANCE IQs DIVIDED INTO TREATMENT AND TYPE
BMT 
Type I
BMT 
Type III
Enzyme/other 
Type I
Enzyme/other 
Type III
Performance IQ 124 85 94 86
81 104 50
74 98
113
102
Mean - 80 1022 68
Standard Deviation - 5.6. 7.2 25.5
OTHER RESULTS
• Eye Movement Studies
There appeared to be no change in the saccade initiation failure seen in any of 
the patients. However, quantitative analysis was not performed.
® Other Neurological Findings
In one patient (case 11), there was clinical evidence of neurological 
progression. Over a period of two years, she developed a mild cerebellar 
ataxia and dystonie posturing o f the hand. Case 2 developed a cerebellar 
ataxia approximately one year post BMT. This was accompanied by evidence 
of developmental regression. However, she had improved considerably, and 
had been stable for 2 years by the time the present set of tests were carried
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out. None o f the other patients showed any evidence o f neurological 
progression.
•  Imaging
Case 2 had previously shown evidence o f some white matter changes in the 
parieto occipital region. These had resolved by the time the last set of tests 
were carried out. None of the others patients showed any abnormalities on 
imaging.
83
DISCUSSION
This study was a preliminary investigation into the neuropsychological and 
behavioural profiles of patients with Gaucher’s disease. Bearing in mind its 
exploratory nature, the conclusions will be summarised under the following 
themes: 1) an investigation into the nature o f the disease itself, 2) an outline 
o f distinguishing features either in behavioural or neuropsychological terms 
between the two types, 3) preliminary information on the differential effects 
of the treatments currently available, 4) the usefulness of such small scale 
neuropsychological research and 5) directions for future research.
DISCUSSION OF RESULTS
Although Gaucher’s disease is the most common metabolic storage disorder, 
it still has a relatively low incidence in the population. This means that 
although this sample was representative in terms of the disease, it was small in 
statistical terms. The data set was limited by further factors, such as the 
children being tested by different professionals using different tests. This was 
especially problematic in relation to the data when children were young. The
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data was either missing or collected using another test, usually the Griffith 
Scale of Mental Development which does not provide data directly 
comparable with the Bayley’s or Wechsler scales data collected in the study. 
Consequently, some o f the early data on children with BMT was omitted 
whilst other data was lost/unavailable. There was only limited data on the 
Type I patients who, as they show no clinical signs o f neurological 
deterioration, have not been routinely tested or followed up.
Another difficulty with collecting data, was the nature of the sample. This 
was a clinical population with multiple physical problems. Thus, on ethical 
grounds, the testing experience was made as undemanding as possible. This 
resulted in administering only sub tests essential to estimates o f their IQ 
status.
1) Methods of analysing the data
The data was organised in longitudinal and cross sectional presentations for 
Type III patients, and cross sectional presentation only for Type F s. Cross 
sectional analysis was conducted using only on the most recent Type III data 
set and focused on looking for any identifiable features the of behavioural and 
neuropsychological profiles o f Type I and III patients. Use of one Type III 
data set is perhaps a shortcoming. However, the results o f the correlations 
show no consistent relationship between scores and: 1) age at testing or 2) 
difference between age at diagnosis and age at start of treatment. This implies
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that, if repeated cross sectional analyses, had been carried out the results 
would have been similar to the ones obtained.
The clinical data suggests that the link between genotype and phenotype, in 
terms of distinguishing between the different presentation o f Gaucher’s 
disease, is unclear. Diagnosis is made on the basis o f clinical judgement, with 
the distinction between Type I and III being based on criteria such as the 
presence or absence o f neurological signs such as SIF. This particular sign is 
taken as evidence of neurological involvement, and thus o f Type III disease. 
However, children with Type I have traditionally not been tested for either 
neuropsychological deficits or ocular difficulties; thus there is no data to show 
conclusively that neurological deterioration is a sign of Type III. The clinical 
data presented here showed that alleles associated with the more severe 
phenotypic characteristics of Type III can be present in a patient clinically 
diagnosed as Type I. This would be more consistent with the idea that the 
different “types” lie on a disease continuum, as opposed to being discrete 
entities.
In terms of the more specific hypotheses about the nature o f the 
neuropsychological deficits, the differential accumulation of toxic product in 
the brain suggests that Type III patients would have depressed IQs and 
attainments in comparison to Type I’s. However, the finding of brain Gaucher
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cells in Type I patients suggest the possibility of as yet undetected 
neuropsychological signs. Patients characterised by disease of the white 
matter have selective difficulties, depressing their Performance in relation to 
their Verbal IQs, which may be a feature of Gaucher’s disease. These 
problems are likely to be accentuated in the children with Type III disease 
who also have additional ocular difficulties such as SEF, unless the ocular 
deficits are responsible for the difficulties observed. Whatever, the case, any 
IQ discrepancy observed is likely to favour Verbal IQ over Performance IQ.
The longitudinal data was collected in the hope that it might show some 
interesting patterns over time as a fimction of different treatment types. This 
is in the light of Erikson’s et al (1987) work, documenting a slow intellectual 
deterioration of Norbottnian Type III patients whilst on ERT. This 
deterioration was accentuated by early splenectomy. Questions related to this 
research which were judged o f interest included: 1) whether this was a 
general trend for all Type I ll’s on this treatment or was it confined to a 
genetic isolate and 2) was there any evidence that intellectual deterioration is 
arrested by BMT, but not ERT.
In view of the size and nature o f the data set, the results were examined using 
both quantitative and qualitative methods. A complex procedure of exclusion 
and then inclusion of case 12 in either group was carried out in view of: 1) the
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uncertainty of his diagnosis and 2) the extreme nature o f his scores which 
might have skewed results in such a small data set. When case 12 was 
excluded, this led to a forther reduction in sample size.
Although statistical analyses were performed on the data, these findings were 
interpreted with caution because of the power o f the tests used. In addition, 
there was a large within group variance in clinical presentation and scores. 
This variance is attributable to a number o f factors, including natural variance 
in any population which is accentuated in small samples. An important factor 
which might have affected performance is the nature of the systemic disease, 
apart from any neuropsychological sequelae. As can be seen from the clinical 
data, many of the patients had quite severe physical complications. 
Particularly in the case of the younger patients, this may have impacted on 
their test performance.
In view of the variance within the group and the small sample size, the 
statistical analyses was supplemented by a case analytic approach. This 
qualitative approach was useful in revealing other patterns which may not 
have been linked to a statistically significant result, but were still informative 
in terms of the issues being explored in the study. It was possible to look for 
patterns within sub groups, and enabled a division o f patients that allowed 
interactions between type of treatment and type o f disease to be addressed.
No statistical analysis, in terms o f looking for significant interactions, could 
be performed because o f the small numbers.
2) Psychological and Behavioural Profiles in Types I and III 
In terms o f the hypotheses to be explored, there is as yet no consistent 
evidence for neurological signs in Type I patients. Looking for differences 
between different types, there is cross sectional data to suggest that the Type 
I patients as a group had higher IQs. This was not only evident at a 
descriptive level, but was also a statistically significant difference. This was 
probably a reflection of the less aggressive nature of their disease. The pattern 
o f differences between the two groups was what would be expected on the 
basis of information available on other metabolic conditions such as PKU, 
where higher IQ scores are associated with less severe variants of the disease.
The most robust differences between the two groups were the Full Scale and 
Performance IQs, which remained higher in the Type I group wherever case 
12 was placed in the analysis. The consistent difference of Performance IQ is 
interesting in terms what was highlighted as a possible difference between the 
two groups - a greater depression of non verbal skills due the added factor of 
SIF in Type III patients.
At a descriptive level, the Type III group had a greater proportion o f patients 
with significant Verbal/Performance IQ discrepancy in favour o f Verbal IQ,
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which again is interesting in terms o f a link with SIF. This was observed in 3 
out of 5 Type III patients, and 1 out of 6 Type I patients tested on the 
Wechsler scales. A frequency analysis showed a higher frequency of 
significant discrepancies between the IQs in the Gaucher population, with 
most of these being in favour o f the Verbal IQ in the Type III group. O f the 
younger patients, the discrepancy in favour o f the Performance IQ was only 
sustained in one patient, to a less significant level than at first testing. This 
significant Verbal/Performance IQ discrepancy is also seen as part o f the 
heterogeneous collection of deficits which characterise the NVLS syndrome 
(Rourke 1995) associated with diseases of the white matter like Gaucher’s 
disease.
Consequently, at a descriptive level, there was a possible association between 
Gaucher’s Type III and a significant Verbal/Performance IQ discrepancy in 
favour of Verbal IQ. An additional distinguishing feature between Type III 
and Type I patients, both at the descriptive and statistical levels, was a finding 
of a depression of Coding and Picture Arrangement subtests in relation to 
other sub tests on the Performance scale in Type III, but not Type I patients. 
Again, this was a robust finding. It remained irrespective of case 12’s position 
in the analysis, and was present regardless of the treatment received. The 
skills tapped by the two tests can be examined as part of preliminary 
suggestions into the specific skills affected by the disease.
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Coding on the WISC-III tests similar skills as the Animal Pegs sub test on the 
WPPSI-R. It requires the subject to carry out a timed matching task whereby 
blank spaces need to be filled in by symbols matching the numbers or above 
the blank. In animal pegs, the symbols are replaced by colours and the 
numbers by animals. This is a timed task which is affected by right hemisphere 
dysfunction, visuomotor coordination, motor persistence, sustained attention 
and response speed. It is relatively unaffected by intellectual prowess, 
memory or learning (Lezac 1982). However, it is a test which is sensitive to 
general brain damage, and because o f this tends to be affected regardless o f 
the site of the lesion. Consequently, it cannot be relied upon to predict 
laterality of the dysfunction.
Picture Arrangement requires the subject to arrange a series of pictures to 
form the most sensible story within a time limit: Presentation is in order of 
increasing difficulty. It tests the patients ability to order complex visual data 
sequentially, and can reveal difficulties in either comprehending visual 
material or integrating sequential material. It is a test which is also vulnerable 
to brain injury in general, but right hemisphere lesions have a greater 
depressing effect. Patients with focal right temporal damage tend to perform 
consistently poorly on this sub test.
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Thus the two sub tests are linked by testing o f right hemisphere functioning. 
However, the skills they require were also addressed in the context of the SEF 
deficit. The data was discussed with the visual scientists at the hospital. This 
was in terms of whether this preliminary data was indicative o f a central 
cortical deficit, or a process secondary to the SEF and consequently a sub 
cortical motor deficit. Certainly, it could be argued that the skills necessary 
for competent Picture Arrangement include non verbal problem solving skills 
affected by NVLS. As was discussed in the results section, upon watching 
some of the testing sessions, it was felt by the visual scientists, that the tests 
most likely to be affected by the lack of up/down and left/right movements 
characteristic o f SIF were Coding and Picture Arrangement, with a possible 
depression of all other timed visuospatial tasks. The latter would certainly be 
reflected in the higher proportion of significant Verbal/Performance IQ 
discrepancies in the Type III group. At this stage, the clinical data reveals that 
some of the Type III patients who have SEF do show the Verbal/Performance 
IQ such as cases 2,4 and 11 whilst others, such as case 3, do not. However, 
case 3 did show a selective depression of the Coding and Picture 
Arrangement sub tests.
It is perhaps pertinent to reiterate the difficulties mentioned of using a clinical 
population to which only essential sub tests were administered. It would have 
been informative to have administered the Symbol Search sub test, which has
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scanning requirements as well, to see whether the scores on this were 
similarly depressed.
2) Differential effects of treatment
In two cases of children with aggressive disease treated on enzyme 
replacement, cases 11 and 12, there had been a significant deterioration in 
overall IQ. In case 12, the relevance o f this finding will only become obvious 
over time, as it was not clear that he had neuronopathic disease. In case 11, 
however, these findings were highly suggestive o f failure of ERT to prevent 
neurological deterioration, especially since she has developed neurological 
signs as well, consistent with Erikson’s et al. (1987) data. In addition, the 
descriptive analysis as well as the Full Scale IQ seemed to indicate a trend 
that Type III patients who underwent BMT had somewhat higher Full Scale 
IQs than patients on ERT. This is consistent with concerns that ERT may not 
cross the blood brain barrier, and thus may not be effective in preventing CNS 
deterioration. However, two additional comments need to be made in 
connection with these observations. The first is that although BMT was used 
more frequently in the treatment of Gaucher children, now ERT is tried and 
BMT used when there is evidence of neurological deterioration i.e. patients 
who have more aggressive disease. The second is that the data on the younger 
patients with Type III disease did indicate a significant improvement in Bayley 
scores following ERT administration, which will be interesting to follow up.
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Longitudinal data available on Type III patients indicated that there can be 
significant fluctuation in scores over time which, in some cases such as case 2, 
can be meaningful.
3) Effectiveness of neuropsychological testing as a way of anticipating 
neurological deterioration.
The period of follow up was too short to draw any definite conclusions about 
this. However, at least one patient, case 11, showed evidence of neurological 
progression, which had been preceded by at least a year by a deterioration in 
her psychometric scores. In case 2, the fluctuation in her test results mirrored 
the documented transient pathology found on the MRI scan, as well as her 
parents reported deterioration. It was therefore possible that psychometry 
was proving a more sensitive tool in detecting CNS progression than 
clinical examination alone. At this stage, the influence of SIF on poor 
psychometric performance could not be evaluated
DISCUSSION OF FINDINGS IN TERMS OF
NEUROPSYCHOLOGY
Tests of IQ and attainment are usefial for predicting academic success and 
failure, although, in neuropsychological terms, they are considered as 
preliminary screening devices. More specific neuropsychological testing is 
needed to describe the precise relationship between cognition and brain
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function. However, the data presented here did provide some interesting ideas 
for further investigation.
The significant Verbal/Performance IQ discrepancy which was found in a 
greater proportion of Type III patients, indicated difficulties with visuospatial 
processing. These selective difficulties in patients suffering fi"om white matter 
deterioration have been explained in a number of different ways. These 
include Rourke’s (1995) model of NVLS seen in white matter disorders like 
Gaucher’s and associated with right hemisphere dysfunction. Although, more 
specific testing and a larger sample would be needed to see whether 
Gaucher’s patients display other aspects of the syndrome, the behavioural 
data collected so far did not show the behavioural disturbances characteristic 
of NVLS, although the sub test data was suggestive of right hemisphere 
dysfunction.
An alternative hypothesis has been advanced to explain the selective 
depression of visuospatial skills in white matter disorders. This involves the 
idea o f ‘crowding’ (Strauss et al 1990) and refers to sparing of language 
functions where there is dififiise damage caused by a progressive, degenerative 
condition. This leads to the right hemisphere compensating to spare left 
hemisphere language functions at the expense of, and consequently 
compromising, non verbal abilities. However, the suggestion from the
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depression in the Coding and Picture Arrangement was that the dysfunction, 
if localised, will not lie in the left hemisphere but the right.
J
Data from other clinical centres (Mount Sinai Israel) has implicated parietal 
pathology in Gaucher’s disease. One case, case 2, who displayed a significant 
Verbal/Performance IQ discrepancy, showed a temporary dysflmction o f the 
occipito parietal region on imaging. However, there are difficulties with 
making any firm conclusions in relation to this. There needs to be more 
exploration in terms o f specific neuropsychological testing as a first measure. 
An additional difficulty is that damage could affect both visuospatial and 
motor eye movement functions. Functionally the parietal lobe can be divided 
into three: 1) the anterior regions which are implicated in somatosensory 
function and 2) the superior parietal region which is devoted to the visual 
guidance of fingers, limbs, head and eyes and 3) the inferior parietal which has 
a role in fine spatial cognition, such as used in arithmetic and reading. 
Mathematical and selective language difficulties arise from the spatial nature 
of some aspects of these functions including: 1) arithmetic operations such as 
borrowing and 2) spatial elements in terms of both the position of letter in 
words such as ‘tap pat’, as well as the syntactic grammatical aspects which 
involve the positioning and sequencing of words. Symptoms of damage to the 
superior parietal region in the posterior parietal lobe include deficits in eye 
gaze and visually guided reaching.
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Reading and arithmetic were not found to be selectively depressed in these 
patients which would suggest that the inferior parietal area was not involved. 
In addition, the implication from eye movement research at Great Ormond 
Street is that the particular SIF defrcits observed here, resulting in difficulties 
of up/down and left/right movement, were related to brain stem lesions not 
parietal lobe lesions. The only factor which was consistent with parietal lobe 
function was the sparing o f the ability to perform complex cognitive spatial 
tasks which are less well lateralised. This may explain why other sub tests on 
the Performance scale like Block design requiring these skills were found to 
be less depressed in Type III patients.
One of the main points to emerge from this discussion is the difficulty in 
teasing out different influences and attributing them to specific factors. 
Central cortical and peripheral sub cortical processes can influence each other 
in an additive way. For example, eye movement disorders may lead to sensory 
deprivation which may result in cortical deficits if these are present early on. 
In addition, the paucity of sensory experience can then be reflected in 
difficulties in sensory learning. Similarly, visuospatial deficits can affect skills 
associated with verbal performance, such as eye movement difficulties and 
may be related to the absence o f consistent patterns in terms of 
Verbal/Performance IQ discrepancy. There seems an urgent need to identify
the contribution of SIF to the pattern of tests results found here in order to 
judge whether the patterns reflected SIF or whether they were indicative o f 
higher cortical involvement.
VALUE OF DOING SMALL RARE SAMPLE RESEARCH
It is interesting to reflect on the value o f doing extensive research on such a 
rare condition. This can be understood in terms of the implications for the 
condition which are obvious, but also, some would argue more importantly, 
for more general reasons.
1) Value for the patient group.
An argument levelled at this type o f research into a very specific patient 
groups is its limited applicability. Even if this argument is upheld, there are 
clearly issues which are important to investigate. Here, for example, the 
differential effects on neuropsychological deterioration of different treatments 
is one such issue as this has considerable financial implications. ERT, as was 
discussed, presents a non invasive alternative to BMT, which from the semi­
structured interview data, is accompanied by an increased sense of well being 
in the patients. However, it is also a more expensive alternative. With changes 
in the NHS and the funding implications, it has been necessary to justify use 
of expensive treatments by providing substantial evidence of their 
effectiveness. The slight concern is that the data presented here suggested that
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ERT was not as effective as BMT in the treatment o f Type III Gaucher’s 
patients.
Developing an understanding of cognitive and behavioural profiles over time 
may help develop measures of the progress o f the disease. These are 
important to the child’s psychological well being and overall quality o f life 
and may suggest avenues for further research on metabolic storage disorders. 
In addition, looking at profiles in detail - both behavioural and 
neuropsychological - can help develop interventions and remedial 
programmes tailored to the specific disabilities outlined. At Great Ormond 
Street, fiirther research/links with other professionals such as occupational 
and physiotherapist are being explored which may help develop programmes 
designed to assist children suffering fi'om Gaucher’s disease compensate for 
visuospatial difihculties entailed particularly by SIF.
The study also raised some interesting issues concerning the nature and 
diagnosis of Gaucher’s disease. It cannot claim to have identified distinct 
neuropsychological profiles for the two types, although there is preliminary 
evidence that Type I patients as a group have higher IQs - to be expected in 
view of the less aggressive nature of their disease. The finding of interest was 
the suggestion that, within the Type III group, visuospatial skills were more 
affected. This was reflected in; 1) the greater proportion of patients with
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lower Performance than Verbal IQ and 2) the selective depression of two of 
the sub tests on the Performance scale. The finding of a significant 
Verbal/Performance IQ discrepancy is one which needs replication on larger 
populations and does offer hope for some specific profiling even if it is linked 
to SIF.
Indeed, the interest in seeking specific profiles is linked to seeking specific 
markers to define Type and Type III disease. SIF as a sign of CNS 
involvement has been one such marker, and may be reflected observations 
such as the selective depression of the Coding and Picture Arrangement sub 
tests. These sub tests may also be useful as markers if only as a reflection of 
SIF, related to a sub cortical motor problem as opposed to a cortical 
cognitive problem. In viewmncertainty surrounding diagnosis, the idea o f 
typology needs perhaps to be questioned. The clinical data reflects the 
variation between patients within and between types, both in terms o f 
genotype and phenotype, with patients such as case 9 seen to be 
phenotypically Type I, but having a genetic mutation usually associated with 
Type III disease - L444P. The idea of typology has been maintained not least 
because of its treatment implications. However, this is no longer an absolute 
with case 12, thought to be Type I on a Type III ERT regimen because o f the 
aggressive nature of his disease.
2) More general implications
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The value of studying rare conditions has been discussed by others who have 
studied metabolic storage disorders (Bax and Coleville 1995). Identifying 
neuropsychological profiles, as well as behavioural profiles in children with 
rare conditions, can help us understand the behaviours seen in normal children 
as well as identifying relationships which may be of general significance to 
children with other conditions. For example, one of the findings of general 
interest here was the correlation between teacher’s ratings of behavioural 
problems and IQ. Studies such as this study contribute to the knowledge 
already built up by other researchers (Bax and Coleville 1995). They may be 
relevant in generating hypotheses for research into these conditions and other 
conditions, just as in this study they were based on the findings of other 
storage disease.
Studying rare conditions can be seen as useful in terms o f developing the field 
o f neuropsychology by looking at findings in relation to models currently 
being explored. As the study had a limited data set, the conclusions about the 
nature of Gaucher’s disease were necessarily preliminary. However, one 
explanation for the within population variability was that the phenotypic 
expression of the disease results fiom an interaction of a number of different 
factors. In Type I patients, where neurological deterioration seems as yet 
unproven even in cases on ERT, the spread of abilities in children was 
consistent with a clinical phenotype modified by interactions between
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biological and environmental factors. Multiple factor, interactional models 
have been outlined to acknowledge the contributions o f these various factors 
in determining phenotypic variability in disorders such as Tourettes syndrome 
(Cohen et al. 1994). Similarly, research has indicated that psychosocial factors 
are important in the metabolic disease PKU (Williamson et al. 1981). In this 
type of model, a child’s development needs to be understood not only in 
terms of neurological constraints, but also environmental factors such as the 
influences o f different contexts, home and school, which can promote 
development. The impact of these environmental factors is likely to depend on 
the extent o f the genetic and neurological constraints. These constraints may 
be greater in more severe forms - here Type III disease. All this has 
implications for remediation and advice given to parents in order to achieve 
realistic expectations o f development.
Neuropsychological models such as the NVLS have been modified on the 
basis o f information on rare conditions. In the future, when more data is 
gathered, some of the feature of Gaucher’s may be related to NVLS. As a 
result o f research similar to this into rare white matter conditions, such as the 
leukodystrophies which only show selected feature of NVLS, Rourke (1995) 
has reviewed the model in a developmental and disorder specific context. The 
conclusions take into account that the manifestation o f the syndrome will 
depend on a number of factors including; 1) areas affected and extent of white
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matter deterioration and 2) developmental factors which may mean that effect 
on complex skills may not be immediately apparent. These factors have to be 
considered alongside what is already known about the variable manifestations 
of brain damage. This depends upon extent, site and onset o f condition, and 
make it difficult to extrapolate from one disease to another. However, similar 
patterns at a cognitive and behavioural level may emerge if the process by 
which the damage occurs is similar - progressive eroding away o f white 
matter substrate as opposed to more focal damage. Taking all these factors 
into account, Rourke (1995) offers a hierarchical classification system which 
aims to order the different extent of occurrence of features of the NVLS in;
1) disorders where virtually all the NVLS assets and deficits are manifested,
2) disorders where a majority of the NVLS assets and deficits are evident and
3) disorders where the NVLS assets and deficits are manifested by a 
significant subgroup o f children.
FUTURE DIRECTIONS
In view of the importance assumed by SIF in the diagnosis of typology of 
Gaucher’s disease and the difficulty in attributing the selective impairments to 
cortical or sub cortical processes - with the understanding that there may be 
both and these may interact - a study is being set up to compare Gaucher’s 
patients with SIF with children suffering from a spectrum of severity of OMA 
(ocular motor apraxia). The preliminary hypothesis is that, if the more severe
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OMA’s are exhibiting deficits such as a significant Verbal/Performance IQ 
discrepancy and a selective depression o f sub tests requiring rapid scanning, it 
is likely that these results in Gaucher’s are linked to SIF.
In addition to this, more data is needed on larger cohorts of patients. In order 
to gain access to greater patient numbers, there is a need for cross centre, 
international collaboration to collect more data on both types o f patients. This 
would enable: 1) standardised objective eye movement testing, 2) provision of 
more data with which to explore evidence for the differential effects o f 
treatment and neuropsychological testing as an effective way o f monitoring this 
and 3) further discussion of the profiles in terms of neuropsychological 
theories. Specific questions could also be addressed longitudinally if more data 
was available These include: 1) whether there is any predictable recovery in 
intellectual fianctioning as a function o f treatment type or is this merely 
stabilised and 2) whether there any consistent, selective recovery in an area o f 
functioning, either verbal or non verbal. These questions are of interest in terms 
of the observations made on the very young Type III patients started on ERT. 
In case 14, the Verbal/Performance IQ discrepancy did resolve following a 
year’s administration of ERT, but not in case 13. Finally, there is the possibility 
of further substantiating Erikson’s et al.’s (1987) research which indicates that 
intellectual performance deteriorates in Type III patients on ERT, particularly 
as a function of early splenectomy.
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a copy o f a paper on this research submitted to a ‘Clinical perspectives on 
Gaucher’s Disease’ is included in appendix VI.
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APPENDIX I
ROURKE’S MODEL OF WHITE MATTER DEFICITS (1995)
According to Rourke (1989), intact white matter is necessary for the 
development, but not the maintenance, o f left hemisphere functions. It is 
necessary to both these processes in the right hemisphere. Consequently, late 
onset white matter disorder after a normal development is likely to disrupt 
right hemisphere skills to a greater extent. Evidence o f such deficits have been 
found in congenital infantile storage disorders such as metachromic 
leukodystrophy (Dool etal. 1995). Hence the relevance to G auchef s disease.
Rourke (1995) isolates primary, secondary and tertiary assets as well as deficits, 
which depend on each other and are linked in a cause effect relationship. There 
seems to be an assumption embodied in the model that good or poor sensory 
skills lead to good or poor attentional capacity and will result in good or poor 
memor)\ WTite matter deficits constitute the N on Verbal Learning Syndrome 
and are linked to tlie right hemisphere functioning.
122
Primary neuropsychological
assets
auditory perception 
simple m otor 
rote material
deficits 
tactile perception 
visual perceptual 
complex psychomotor 
novel material
Secondary neuropsychological
auditory attention 
verbal memory:
tactile attention 
visual attention 
concept formation 
problem solving
Tertiar}^ neuropsychologcal
phonolog}" 
verbal reception 
verbal storage 
verbal repetition
oral motor praxis 
prosody
phonology semantic 
pragmatics 
function
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academic assets deficits
comprehension
socioemotional
novehv
competence
graphomotor early graphomotor late
word decoding reading
verbatim memorj^
assets
mechanical arithmetic 
maths/science 
deficits
adaptation to
socioemotional
emotional stabilit}’^ 
activit}'- level
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APPENDIX II 
DETAILS OF WECHSLER SUB TESTS
* not administered
The sub tests o f the Verbal scale o f the WPPSI-R are:-
1) Information: This requires the child to demonstrate knowledge 
about events or objects in the environment.
2) Comprehension: This requires the child to express in words his or 
her understanding o f  the reasons for actions and the consequences 
o f events.
3) Arithmetic: This requires the child to demonstrate understanding o f 
basic quantitative concepts.
4) Vocabulary": The child is asked to name pictured objects and then 
to provide verbal definitions for orally presented words.
5) Similarities: The child must demonstrate and understanding o f the 
concept similarity".
*6) Sentences: The child must repeat sentences verbatim.
The sub tests on the Performance scale are:-
1) Object Assembly: The child assembles puzzle pieces to form a 
meaningful whole witliin a time limit.
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2) Geometric Design; The child looks at a simple design and points to 
one exactly like it from an array o f four designs. The child must 
also draw a geometric figure from a printed model.
3) Block Design: The child must analyse and reproduce patterns from 
flat, two-coloured blocks.
4) Mazes: The child must solve paper and pencil mazes o f increasing 
difficulty under time constraints.
5) Picture Completion: The child must identify what part is missing 
from pictures o f common objects or events.
6) Animal Pegs: The child must place pegs o f the correct colours in 
holes below a series o f pictured animals according to a “code”.
The subtests o f  WISC-III Verbal scale are:-
1) Information: A series o f orally presented questions that tap the 
child’s knowledge about common events,' objects, places and 
people.
2) Similarities: A series o f orally presented pairs o f words for which 
the child explains the similarity o f the everyday objects or concepts 
they represent.
3) Arithmetic: A series o f  arithmetic problems which the child solves 
mentally and responds to orally.
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4) Vocabulary: A series o f words presented orally which the child 
defines.
5) Comprehension: A series o f  orally presented questions that require 
the child to solve everyday problems or to show understanding 
social rules and concepts.
*6) Digit Span: A series o f  orally presented number sequences which 
the child repeats verbatim for Digits Forward and in reverse for 
Digits Backward.
The suhtests on the Performance scale are -
1) Picture Completion: A set o f  pictures o f common objects and 
scenes each o f which is missing an important part which the child 
identifies.
2) Coding: A series o f simple shapes (Coding A) or numbers (Coding 
B) each paired with a simple symbol. The child draws the symbol 
in its corresponding shape (Coding A) or under its corresponding 
number (Coding B), according to a key. This requires similar skills
to the Animal pegs sub test on the W'TPSI-R.
3) Picture Arrangement: A set o f pictures, presented in a mixed-up 
order, which die child rearranges into a logical story sequence.
4) Block Design: A set o f modelled or printed two-dimensional 
geometric patterns which the child replicates using two-colour 
cubes.
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5) Object Assembly: A set o f jig-saw puzzles o f common objects, each 
presented in a standardised configuration, which the child assembles to 
form a meaningful whole.
*6) Symbol Search: A series o f paired groups o f symbols, each pair 
consisting o f a target group and a search group. The child scans the 
two groups and indicates whether or not a target symbol appears in 
the search group.
*7) Mazes: A set o f increasingly difficult mazes, printed in a response 
booklet, which the child solves witli a pencil. Unlike on tlie \XTPST 
R, this test is not used to compute IQ Intelligence .
In addition to the IQs, the sub tests o f the \XTSC-III intelligence scale also 
provide more specific information about skills and deficits in particular areas. 
Index scores can be obtained which also have a mean o f 100 and a standard 
deviation o f 15. However, as all the tests were not administered, these could 
not be computed here.
For subjects above the age o f 16 years, the WAIS-R was administered, 
Wechsler Adult Intelligence Scales. The adult test battery is made up o f eleven 
sub test which test similar skills to those tapped into by the WISC-III. The sub 
tests on the Verbal scale are: 1) Information, 2) Comprehension, 3)
Arithmetic, 4) Similarities, 5) Digit span, 6) Vocabularyy 7) Digit Symbol, 8)
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Picture Completion, 9) Block Design, 10) Picture Arrangement, 11) Object 
Assembly and 12) Comprehension.
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APPENDIX III
STRENGTHS AND DIFFICULTIES QUESTIONNAIRE 
(Goodman 1994) AND SEMI STRUCTURED 
INTERVIEW
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Strengths and Difficulties Questionnaire
I- as b est y o u  can  ev en  i f  y o u  are not abso lu tely  certain or  the item  seem s daft! P lea se  g iv e  you r  a n sw ers on  the basis o f  the ch ild 's
b eh a v io u r  o v e r  the last s ix  m onths or tnis scn oo i year.
C h ild ’s N a m e ....................................................................................................... M a le /F em a le
FOR OFFICE  
US E O NLY
'
D a te  o f  B irth  ...............................................................................
N o t S om ew h at C ertain ly
1-4 5
True True T rue 6 - 1 1
{
1
C on siderate  o f  other p e o p le ’s fe e lin g s □ □ □
I-
R e stles s , o v era c tiv e , can n ot stay  still for long □ □ □
> O ften  co m p la in s  o f  h ea d ach es, stom ach -ach es or sick n ess □ □ □
Shares read ily  w ith  other ch ild ren  (treats, toys, p en c ils  e tc .) □ □ □
O ften has tem p er  tantrum s or hot tem pers □ □ □ a
Rathe r so lita ry , tends to play a lo n e □ □ E Ï "  .
G en era lly  o b ed ien t, u sually  d o es  w hat adults request □ □ □
'' M anv w o rries, o ften  se e m s w orried □ □ □
H elpfu l i f  so m e o n e  is hurt, up set or fee lin g  ill □ □ □
C on stan tly  fid g e tin g  or sq uirm ing □ □ □
r
K H as at lea st o n e  g o o d  friend □ □ □ a
. . r  '
O ften f ish ts  w ith  other ch ild ren  or bu llies them □ □ □
- O ften unhappy; d ow n -h earted  or tearful □ - □ □
G en era lly  lik ed  by other ch ild ren □ □ □
E asily  d istracted , concen tration  w anders □ □ □
. N e r v o us or c lin g y  in n ew  situations, ea sily  lo ses co n fid e n c e □ □ □
Ki nd 0 v o u n u e r  c h i ld ren □ □ □ ;
Of t en lie s  or cheats □ □ □ :
Picket1 o n  o r  b ul l i ed  by  o t h e r  c h i l d re n □ □ □ 1
Of t e n  v o l u n t e e r s  to h e l p  o t h e r s  (pa rent s ,  teachers, o t h e r  c h i l d re n)  O □ 1
T hinks th in gs out before actin g □ □ □ 1
Stea ls from  h o m e, sc h o o l or e lsew h ere □ □ □
■Gets on  better w ith  adults than w ith  other children □ □ □
/
M a n y  fears, eas i l y  scared □ □ □
S e e s  ta s k s  t h r o u g h  to the  end, go o d  at t ent ion  spa n □ □ □
S in n an i r t '  ............................... ................................................ Date
1
1
Pti icnt y P ea ch er/d th er  ( pl ea se  sp ec ify :) Q. •
T h a n k  y o u  v e r y  m u c h  fo r y o u r  he lp
^OBJECTIVE
Q U E S T I O N S
We like to ask you details about . Tliis is to help us compile detailed
information on children and young people with Gaucher’s disease to help our 
understanding of tlie condition.
Please comment on
■ Tlie physical development of tlie child, in particular any areas of significant 
improvement or deterioration.
Tlie intellectual development of the chüd, in particular any significant areas 
improvement deterioration.
Tlie child’s social relationships, how tliey relate to otlier adults and children?
The child presentation in social situations i.e. confident shy etc?
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Does tlie child have any behaviours which are particularly difficult to manage, 
eating sleeping etc.?
Make an overall assessment of the child’s particular strengths and weaknesses?
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PARENTS ONLY.
What are your perception of the effects of tlie treatment (comment on any changes 
since treatment began)?
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APPENDIX IV
STATISTICAL ANALYSES
ANOVAS - LONGITUDINAL DATA - TYPE I V III/1®" AND LAST 
SUBTEST SCORES
Case 12 REGARDED AS TYPE III
1. Significant difference on Picture Arrangement scores betme?i Type I  a?td III 
o/z/y;
Case 12 REGARDED AS TYPE I
1. Significant difference on Coding scores between Type I  and III only:
NO O THER SIGNIFICANT DIFFERENCES FO UN D  O N  THESE 
TESTS.
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NON-PARAMETRICS - MANN-WHITNEY - BETWEEN G RO UPS  
(TYPE IV  TYPE III)
IQs
1. Significant difference between:
Full-Scale IQs ( 5.00 Asymp. Sig. (2-tailed) = 0.042)
and Performance IQs ( 4.00, Asymp. Sig. (Sig. (2-tailed) — 0.028)
o f Type Is and Ills - Case 12 regarded as Type I.
2. Significant difference between:
Full-Scale IQ: (0.00, Asymp. Sig. (2-tailed) = 0.004)
Verbal IQ: (4.0, Asymp. Sig. (2-tailed) = 0.025)
Performance IQ: ( 0.00, Asymp. Sig. 0.004) 
o f Type Is and Ills - Case 12 regarded as Type III.
3. Significant difference between:
Full-Scale IQ: (0.0, Asymp. Sig. (2-tailed) = 0.006)
Verbal IQ: (4.0, Asymp. Sig. (2-tailed) = 0.045)
Performance IQ: (0.00, Asymp. Sig. (2-tailed) = 0.006) 
o f Type Is and Ills -Case 12 omitted
SUBTESTS
1. Significant difference between Coding ( 0.5, Asymp. Sig. (2-tailed) = 0.019) 
and Picture Arrangement ( 0.00, Asymp. Sig. (2-tailed) = 0.014) scores o f 
Type Is and Ills - J.Alvey regarded as Type I.
2. Significant differences between:
Arithmetic: (2.0, Asymp. Sig. (2-tailed) = 0.010)
Vocabulary": (1.0, Asymp. Sig. (2-tailed) = 0.017)
Picture Completion: (2.5, Asymp. Sig. (2-tailed) = 0.022)
Coding: (1.5, Asymp. Sig. (2-tailed) = 0.036)
Picture Arrangement: (0.00, Asymp. Sig. (2-tailed) = 0.014)
Block Design: (4.5, asymp. Sig. (2-tailed) = 0.026) scores o f Type Is and 
Ills - Case 12 regarded as Type III.
3. Significant differences between:
Arithmetic: (2.0, Asymp. Sig. (2-tailed) = 0.016) 
Vocabulary: (1.00, Asymp. Sig. (2-tailed) = 0.024)
Picture Completion: (2.5, Asymp. Sig. (2-tailed) = 0.042) 
Coding: (0.5, Asymp. Sig. (2-tailed) = 0.028)
135
Picture Arrangement; (0.0, Asymp. Sig. (2-tailed) = 0.021)
Block Design: (4.5, Asymp. Sig. (2-tailed) = 0.047) scores o f Type Is and 
Ills - Case 12 omitted.
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NON-PARAMETRICS - MANN-WHITNEY - ACHIEVED V 
PREDICTED SCO RES
1. No significant differences found in WORD and W OND sample. 
CORRELATIONS - NONPARAMETRIC TESTS - SPEARMANS
IQ AND TIME BETWEEN AGE AT DIAGNOSIS AND AGE AT 
START OF TREATMENT IN GAUCHER S  SAMPLE
Case 12 included and omitted.
Full Scale (r=-0.35, p<0.05, 2-tailed) (r=-0.30p<0.05 2-tailed)
Verbal IQ  (r=-0.24, p<0.05, 2-tailed) (r=-0.25, p<0.05 2-tailed)
Performance IQ  (r=-0.28, p<0.05, 2- tailed) (r=-0.26, p<0.05, 2-tailed).
IQ AND AGE AT TESTING IN GAUCHER S SAMPLE
Case 12 included and omitted.
Full Scale (r=0.11, p<0.05, 2-tailed) (r=0.09p<0.05 2-tailed)
Verbal IQ  (r=-0.16, p<0.05, 2-tailed) (r=-0.16, p<0.05 2-tailed)
Performance IQ  (r=-0.01, p<0.05, 2- tailed) (r=-0.05, p<0.05, 2-tailed).
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APPENDIX V
KAUFMAN’S SCHEMA OF ANALYSIS (1994)
A descriptive analysis o f the sub tests can be conducted to elucidate any 
selective effect o f the disease on certain cognitive processes. Kaufman (1994) 
suggests a number o f different schema which can be used to analyse the sub 
tests on the WISC-III.
One relies on an analysis in terms o f specific cognitive abilities, which tests tap 
into these.
Abilities Verbal Performance
Reasoning Arithmetic Object Assembly
Short Term memory" Digit Span * Coding
Long Term memory Information ^Picture Completion
Social Understanding Comprehension "Picture Arrangement
Concept Formation Vocabulary" *Block Design
Verbal Mediation Similarities * Picture arrangement
Speed of Processing * Arithmetic Symbol Search
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A nother model is the information processing model, which looks at which sub 
tests are most affected by difficulties in input, information processing, storage 
and output and output.
Channel Input Integration Storage Output
Auditory Information Similarities Digit Span * Vocabulary"
Visual * Picture * Picture Symbol * Coding
Completion Arrangement Search 
A further analysis is in terms o f tests which tap into fluid versus cry^stallised 
intelligence according to the Horn and Cattell (1966, 1967) model.
A further analysis is in terms o f fluid and crystallised intelligence.
Crystallised Intelligence (Gc)
Information
Similarities
"^Vocabulary"
Comprehension 
* Picture Arrangement
Fluid Intelligence (Gf)
* Picture Arrangement
* Block Design 
Object Assembly 
Similarities
* Arithmetic
Finally, Bannatyne (1971) has reorganised the WISC-III sub tests into the 
following categories.
Verbal Conceptual Ability" 
Similarities
Acquired Knowledge 
Information
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* V ocabulaty
* Comprehension 
Spatial Ability 
^Picture Completion 
*Block Design
Arithmetic
^Vocabulary
Sequencing ability 
Arithmetic 
* Digit Span
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APPENDIX VI
GAUCHER PAPER SUBMITTED TO CLINICAL 
PERSPECTIVES
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NEUROPSYCHOLOGICAL PROFILES IN GAUCHER S 
DISEASE: A CROSS-SECTIONAL STUDY
Lidchi V, M ary J, Isaacs E, Vellodi A
SUMMARY
The paper presents preliminary neuropsychological findings on paediatric 
Gaucher’s disease. All subjects were seen in the metabolic clinic at Great 
Ormond Street Hospital. Longitudinal data and cross sectional data was 
available on the Type III patients, who are routinely followed up by 
neuropsychological testing for evidence o f  neurological deterioration. Only 
cross sectional data was available for Type I patients, who are not routinely 
tested as there is not assumed to be any such effects. The findings are discussed 
in terms o f what is known about the neuropsychology o f the disease as well as 
other white matter diseases.
INTRODUCTION
Gaucher disease is an inborn error o f metabolism, characterised by defective 
lysosomal (3-glucosidase activity, resulting in tlie accumulation o f its natural 
substrate, glucosylceramide. Three forms o f Gaucher’s disease have been 
described: Type 1, which is non neuronopathic, and Types II and III, which are 
neuronopathic (Beutler and Grabowski 1995).
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The diagnosis o f neuronopathic disease is based on the presence o f 
neurological signs. Typically, the earliest neurological sign to appear is an 
abnormality o f eye movement known as saccade initiation failure (SIF), also 
referred to as ocular m otor apraxia (OMA) (Gross-Tsur et al. 1989, Harris et al. 
1998). Patients may eventually develop ataxia, spasticity, dementia and fits 
(Erikson et al. 1987). However in many patients, SIF may remain the only sign 
o f neurological involvement.
Until now, a division between tlie tliree t\"pes has been assumed to exist. The 
distinction between neuronopathic and non neuronopathic types is easy to 
make once overt neurological signs have been documented. What is not clear, 
is whether the absence o f such signs definitely rules out neuronopathic disease. 
The work o f Conradi et al (1984), on the Swedish Norbottnian variant o f Type 
III, suggests that CNS involvement results from die accumulation o f 
psychosine and glucosylceramide. Gaucher cells have been demonstrated in the 
brain o f Type I patients (Diezel 1955, Inose et al 1964, Seitelberger 1964, Softer 
et al. 1980). It is therefore not clear why there is no sign o f neurological 
involvement at all in Type I patients.
Enzyme replacement therapy (ERT) is o f proven efficacy in the treatment o f 
Gaucher’s disease, and is undoubtedly die treatment o f choice for patients with 
Type I disease There is well documented evidence o f the visceral response to
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therapy (Barton et al. 1991, Grabowski et al. 1995). The neurological response, 
particularly in Type III disease, is less clear.
Bone marrow transplantation (BMT) has been performed in a number o f 
patients (Hobbs et al. 1987, Ringden et al. 1995). Although no longer the 
treatment o f  choice, it is the only treatment that has resulted in permanent 
biochemical correction. It has been shown to prevent neurological 
deterioration in other lysosomal diseases. From the limited data available, it 
would appear that BMT has prevented neurological progression in Gaucher 
patients. Therefore, it may be appropriate to consider BMT in those patients 
who are showing signs o f progressive neurological deterioration in spite o f  
receiving adequate doses o f  ERT. However, clinical neurological examination is 
a crude tool for this purpose. Once neurological signs appear, it may be too 
late to expect any benefit from BMT. More sensitive methods are required.
One way o f assessing neurological deterioration in progressive neurological 
conditions is repeated neuropsychological testing. This has been particularly 
well demonstrated in patients with leukodystrophy and other storage disorders 
(Shapiro et al. 1995). Neuropsychological tests are standardised, reproducible 
and age appropriate measures o f brain functioning which are contrasted with 
unreliable global clinical estimates o f learning, adaptability and behaviour. For 
research purposes, and it is desirable to have predictions o f learning which are 
comparable with levels o f functioning in age matched controls. This enables
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judgements o f severity o f any particular dysfunction and allows comparisons o f 
the rate o f development o f patients with population norms. 
Neuropsychological assessments have been demonstrated to be a useful tool to 
assess the effect o f a specific treatment, as well as to evaluate the differential 
effect o f  alternative treatments (Shapiro et al. 1995).
Diseases o f the white matter, o f which the neuronopathic variants o f 
Gaucher’s disease are examples, are thought to differentially affect 
simultaneous processing - perceptual, attentional and conceptual skills - more 
than sequential, language and memoi*)'  ^ skills. This leads, in some cases, to 
features o f the non verbal learning disability syndrome (NVLS) described by 
Rourke (1995). Generally, higher Verbal than Performance IQ  is seen in such 
patients, related to deficits in visuospatial perception, visuomotor integration, 
problem solving, visual attention and memor)^ deficits. These deficits have also 
been reported in children with leukodystrophy (Krivit et al. 1989) even in the 
absence of overt neurological signs, and is it therefore reasonable to suppose 
that they might be a feature of Gaucher’s disease. Anv selective impairment in 
the areas of visuospatial perception, visual attention and visuomotor integration 
would be exacerbated in children with Type III disease who also have (OVA), 
which tends to effect eye hand coordination and would lead to a decreased 
Performance IQ with respect to Verbal IQ.
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Erikson et al. (1987) have documented a slow intellectual deterioration o f 
Norbottnian Type III patients, which appears to be accentuated by early 
splenectomy. However, there is considerable variation, even within sibships.
AIMS OF STUDY
This study was a pilot study carried out over a two year period. It had as its 
main aims:
1. To study neuropsychological and behavioural profiles in patients with Type 
I and Type III Gaucher’s disease.
2. To examine any differences between the profiles o f  Type I and Type III 
patients
3. To look at any differences in treatment outcome between Type III patients 
who had undergone BMT and those who had not.
4. To look at the usefulness o f neuropsychological testing as a way o f
monitoring outcome.
fhe data presented here will be discussed in terms some preliminary" 
conclusions regarding: 1) tlie neuropsychological profiles in Types I and III, 2) 
indication o f the differential effects o f treatment and 3) the effectiveness o f 
neuropsychological testing as a tool for detecting deterioration.
PATIENTS AND METHODS
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PATIENTS DATA
Between January 1996 and September 1997, the data on 14 patients with 
Gaucher’s disease was collated. All attended the Metabolic Clinic at G reat 
Orm ond Street Hospital. In every" case, tlie diagnosis o f Gaucher’s disease had 
been confirmed by the demonstration o f deficient leukocyte (3-glucosidase 
activity. The mean age at diagnosis was 4.2 years (1.0 - 14.0 years; s.d. = 3.8 
years). The patients were selected for the present study on the basis o f 
availability" o f valid neuropsychological data. Although there were other cases, 
these either refused to be tested in the case o f Type I ’s or had been tested using 
different test instruments in case o f Type III. Six cases had been diagnosed as 
Type I Gaucher’s Disease, and 7 cases had been diagnosed as Type III. Type III 
disease was diagnosed if there were neurological signs such as SIF. In one patient 
case 12, it was no t clear whether SIF was present or not and the nature o f his 
diagnosis remains unclear.
1 )CROSS-SECTIONAL DATA (TABLE 1 )
1. Diagnosis:- O f the 12 subjects analysed, 6 cases had been diagnosed as 
Type 1 and 5 as Type III. In one case, the diagnosis was uncertain. The 
mean age at diagnosis was 4.2 years (range, 1.0 - 14.0 years; s.d., 3.8 years). 
These children were tested using the Wechsler Scales o f Intelligence and 
achievement. The cross sectional analysis looked at the scores on the first 
test conducted.
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2. Treatment:- 4 subjects had been treated with bone marrow transplantation 
(BMT). O f these, 1 was diagnosed as Type I, while the other 3 were 
diagnosed as Type III. Those subjects receiving enzyme replacement 
therapy (ERT) consisted o f 4 diagnosed as Type I, and 2 diagnosed as Type 
III. The undiagnosed case was receiving ERT on a Type III Gaucher’s 
disease protocol on the basis o f his aggressive disease. One subject, 
diagnosed as Type I, had not received any treatment. The mean age at start 
o f treatment was 5.1 years (range, 1.9 - 14.0 years; s.d., 4.0 years).
3. Most patients had had a total splenectomy, except 3 o f the Type I patients 
receiving ERT and the untreated Type I case.
4. Age at time o f testing:- All subjects at the time o f testing were children 
(<18 years), with the exception o f the untreated Type I case, who was 40 
years old, and one Type III case who had'had a BMT (19.1 years). The 
mean age at the time o f testing was 12.4 years (range, 3.9 - 40.0 years; s.d., 
9.7).
2)LONGITUDINAL DATA (WISC AND WPPSI SCORES) (TABLE 
2)
1. Diagnosis:- 5 subjects were chosen from the sample, on the basis of 
available repeated neuropsychological assessment data, for a longitudinal 
analysis. One patient had Type I disease, and 3 had Type III disease. In 1
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case, the diagnosis was uncertain. The mean age at diagnosis was 2.2 years 
(range, 1.4 -5.0 years; s.d., 1.5)
2. Treatment:- The Type I patient had been treated with BMT. O f the Type 
III cases, 2 had had BMTs while 1 was receiving ERT. The fifth patient 
with the uncertain diagnosis was being treated with ERT. The mean age at 
treatment was 3.3 years (range, 1.9 -5.0 years; s.d., 1.7).
3. Age at time of testing:- Data on tests from two repeated testing were 
analysed for the Type I patient and the Type III patient on ERT. Their 
ages at time o f initial testing were 8.0 and 10.2 years. Their ages at the time 
o f subsequent testing for these cases were 9.0 years and 11.1 years. 
Approximately 1 year had lapsed between the time o f the first and second 
test for both these cases.
Data from three repeated testing was available for the Type III patients treated 
wirh BMT, and the undiagnosed case on ERT. The mean age at the nme of 
initial testing was 6.3 years (range 4.8 years to 8.11 years). The mean age at 
second time of testing was 7.6 years, ranging from 6.8 years to 9.11 years. The 
mean age at third time o f testing was 9.6 years, ranging from 8.3 years to 12.5 
years. Details for each individual case in the longitudinal sample are provided in 
table 2.
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3) LONGITUDINAL DATA (BAILEY’S SCORES) (TABLE 3)
1. Diagnosis:- The sample o f subjects under 4 years were tested using the 
Bayley’s scales o f Infant Development. They were diagnosed at age 1.2 and 
1.3 years respectively with Type III disease.
2. Treatment:- Both patients were treated with ERT therapy. Their ages at start 
o f treatment were 1.2 and 1.3 years .
3. Age At Testing:- Two sets o f data was available for each patient. Their ages 
at the time o f initial testing were 1.5 and 1.7 years. Their age at the time o f 
second testing was 2.6 years. Approximately 1 year lapsed between the first 
and second times o f testing for each case.
METHODS
1) PSYCHOMETRY
For subjects over the age o f 3 years, the age-appropriate Wechsler Intelligence 
Scales (WPPSI-R, WISC-III, or WAIS-R) (V/echsler 1986, 1990, 1992) were 
administered to evaluate intellectual abilit)". W rbal IQs were calculated on the 
basis o f a set o f 5 sub tests all measuring a different facet o f verbal ability". 
Performance IQs were also calculated on the basis o f 5 sub tests all measuring a 
different facet o f non verbal abilit}". Full Scale IQs were calculated on the basis 
of all 10 sub tests by combining verbal and performance sub tests to give an 
estimate o f overall intellectual abilit}". The IQ  scores were expressed as standard 
scores witli a mean o f a 100 and a standard deviation o f 15 whereas the sub test
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scores had a mean o f 10 and a standard deviation o f 3. Due to time constraints 
and the clinical nature o f  the investigations, only essential sub tests necessary to 
calculate the Full Scale IQs were conducted. Wechsler scores make up the data 
for 12 o f the subjects.
Attainments, reading and spelling were evaluated using the Wechsler Objective 
Reading Dimensions test (WORD) and mathematical abilit}" using the Wechsler 
Objective Numerical Dimensions (WOND) (XX^echsler 1992). These yield a 
standard score, as well as one expected on the basis o f a child’s IQ. The 
attainment data was only available on older subjects.
Subjects under the age o f 3 years were tested using the Bayley Scales o f Infant 
Development - Second Edition (BSID-II). A Mental Scale score based on 
cognitive and language facets, and a M otor Scale Score, based on gross and fine 
.motor ability were calculated to evaluate overall mental development and 
psychomotor development respectively.
2) PROCEDURES
All standard tests were administered and scored according the procedures 
described in the manuals o f each test considered. Repeated testing did not occur 
at less than a years interval to eliminate any effects due to practice (table 2).
3) OTHER ASSESSMENTS
All patients had eye movements assessments in order to determine whether they 
had SIF. In 10 cases, this was done using formal electro-oculography; this has
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been previously described (Harris et al. 1996). In 4 cases, saccade initiation failure 
(SIF) was looked for clinically.
All patients underwent a full neurological assessment and neuro imaging (MRI 
scan) o f the brain.
RESULTS
1) PSYCHOMETRIC RESULTS
The data collected was analysed statistically using parametric and non parametric 
statistical methods (appendix 1 results o f T-tests). This was to quantitatively look 
at differences between the scores o f  patients in different groups as well as 
looking at within group differences - such as differences between Verbal and 
Performance IQs within a particular group. The statistics used were the T  test 
and the Mann Whitney U test. Both o f  tliese test for the null hypothesis tliat any 
difference observed in the scores could occur by chance. In view o f  the 
uncertaint}" o f the diagnosis o f one patient, case 12., several analyse were 
performed: 1) omitting him, 2) placing him in either Type I or Type III groups.
The descriptive and statistical analysis were organised using a system advocated 
by Kaufman (1994). He recommends an approach which begins with an analysis 
of: 1) Full Scale IQ, 2) differences between X'erbal and Performance IQs in 
terms o f what is known about the significance o f such discrepancies and 3) any 
differences between individual subtest scores both within and between scales and 
their significance. Tables are shown o f IQ  data for all subjects in table 4, and
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sub test results are indicated in tables 5 and 6. The sample was described 
qualitatively in terms o f the interactions between t)"pe o f disorder and treatment 
as no statistical analysis was possible on such small numbers. By dividing the 
subjects tested on the Wechsler scales up into treatment types and disease Types, 
tables 10, 11, 12 were obtained. The difference between observed and predicted 
WORD and W OND scores are given in table 9.
From the data. Type I patients appeared to have higher Full Scale, Verbal and 
Performance IQs. The difference is statistically significant if case 12 is placed in 
the Type III group or omitted. If he is placed in Type I group, then the 
differences which remains statistically significant between groups is that between 
the Full Scale and Performance IQs o f the two groups. Table 4 shows that a 
higher proportion o f the Type III patients have a significant Verbal 
/Performance IQ  discrepancy (3 out o f 5 or 6 dependent on case 12.’s 
diagnosis), versus 1 out 6 Type Fs. A significant Verbal/Performance IQ  
discrepancy does not seem to relate to t)"pe o f treatment received. However, it 
should be noted that the Type III patient receiving ERT (case 11.) and the 
patient of undecided diagnosis also on ERT (case 12.) obtained the lowest IQ 
scores. Both subjects with low and deteriorating IQ scores, cases 11 and 12 are 
on ERT (table 7).
Within the Type III group, there appeared to be a selective depression of two o f 
the Performance sub tests o f the Wechsler scales relative to the others. Picture
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Arrangement and Coding (table 6), even when case 12 was considered as Type I. 
There were differences in verbal sub test scores o f Arithmetic and Vocabulary 
when case 12 was considered as Type III or omitted from the analysis.
There were no patterns to be observed in the WORD and W OND data.
O f the two subjects tested on the Bayley’s, there was an initial discrepancy 
between Verbal and Performance IQs which was sustained in one patient (case 
13) over time, but to a less significant level (see table 8).
2) OTHER ASSESSMENT RESULTS
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a) Eye Movement Studies
There appeared to be no change in the saccade initiation failure seen in any o f 
the patients. However, SIF was already extreme and left little room for further 
deterioration.
b) Other Neurological Findings
In one patient, case 11, there was clinical evidence o f  neurological progression. 
Over a period o f  two years, she developed a mild cerebellar ataxia and dystonie 
posturing o f the hand. Case 2 developed a cerebellar ataxia approximately one 
year post BMT. This was accompanied by evidence o f developmental 
regression. However, she had improved considerably, and had been stable for 2 
years by the time the present set o f tests were carried out. N one o f the other 
patients showed any evidence o f neurological progression.
c) Imaging
Case 2 had previously had some white matter changes in the parieto occipital 
region. These had resolved by the time the present set o f tests were carried out. 
None o f the others showed any abnormalities on imaging.
DISCUSSION
Altliough this sample was representative and relatively large for the rare 
condition studied, tlie data set was small in statistical terms and limited by other 
factors. These were, that a number of children were tested by different 
professionals using other tests instead of the Wechsler scales and the Bayley’s
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chosen here. This was especially problematic in relation to the early data 
collected on Type III children, not comparable with the data collected on the 
young children in this study, as the data was from the Griffith scale o f 
Development as opposed to the BSID II used here. Furthermore, some o f the 
early data on the BMT patients was not retrievable. Both these factors 
complicated the process o f drawing conclusions as they further limited the data 
set. In addition, there was no longitudinal data on the Type I patients. As it is 
assumed that they do not have any signs o f neurological deterioration, they 
have not been routinely followed up at Great Ormond Street Hospital. In spite 
of these drawbacks, we feel that there are some avenues which are wortli 
exploring further in view o f the preliminarj" results obtained.
1 ) Profiles in Types I and III
There is cross sectional data to suggest that the Type I patients as a group had 
overall higher IQs. This was not only evident at a descriptive level, but was 
also a statistically significant difference, and reflected the less aggressive nature 
of their disease as well as the absence o f overt neurological signs.
The Type III group had a greater proportion of patients with significant 
X'erbal/Performance IQ  discrepancy in favour of Verbal IQ. This was 
obsen^ed in 3 out o f 5/6 Type III patients, and 1 out o f 6 Type I patients. O f 
the younger patients, the discrepancy was only sustained in one patient, to a 
less significant level than at first testing. This significant Verbal/Performance
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IQ  discrepancy is seen as part o f the heterogeneous collection o f deficits which 
characterise the NVLD syndrome (Rourke 1995).
In terms o f looking for features distinguishing between Type III and Type . I 
patients, both statistical and descriptive analysis showed a finding o f the 
selective depression o f Coding and Picture Arrangement in relation to other 
subtests on the Performance scale in Type III, but not Type I subjects. The 
skills tapped by the two tests can be examined to offer preliminar)" suggestions 
into the specific skills affected by the disease. The Coding sub test on the 
WfiSC-III, equivalent to Animal Pegs on the WTPSI-R, requires the subject to 
carry out a timed matching task whereby a blank space needs to be filled in by 
symbols/colours matching the numbers or animals above the blank. This is a 
task which can be used to test for right hemisphere function as it is affected by 
visuaomotor coordination, as well as m otor persistence, sustained attention and 
response speed. It is relatively unaffected by intellectual prowess, memory or 
learning (Lezac 1982). Picture Arrangement requires the subject to arrange 
pictures to form the most sensible story under a time limit and presentation it 
in order of increasing difficult)-. It tests the patients abilit}" to order complex 
sequentially ordered visual data and reveals difficulties comprehending visual 
material or integrating sequential material. Picture Arrangement is a test which 
IS also walnerable to brain injur}" in general, but right hemisphere lesions have a 
greater depressing effect (MacFie 1975). Patients with focal right temporal 
damage tend to perform consistently poorly on this subtest. Thus the two
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sub tests are linked by testing of right hemisphere, functioning , although their 
non specificity does not allow firm conclusions about brain latéralisation effects 
to be made.
The Coding and Picture Arrangement sub tests could have been affected by 
SIF, a feature o f Type III patients. A visual scientist was asked to attend a 
testing session in order to observe whether or not performance was being 
affected by SIF and what areas/sub tests would be most affected. He felt that 
the subtests most affected would be Coding and Picture Arrangement because 
o f the necessity for rapid up/ down and left/right scanning.
Tests o f IQ  and attainment are useful for predicting academic success and 
failure. However, in neuropsychological terms, these measures are considered 
as preliminary screening devices, witli more specific neuropsychological tests 
being needed to describe the precise relationship between cognition and brain 
function. In addition, to isolate tlie influence o f SIF, pure scanning tasks 
should be administered to the subjects, so that the scores on these could be 
used to evaluate the effects of eye movement disorders. The next question is 
then the relative contribution o f cortical cognitive and sub cortical m otor 
processes to depression on these selected sub tests. However, it is o f interest to 
note that, the parietal lobe which has been implicated in deficits in Gaucher’s, 
is also involved in peripheral control of eye movements - the superior parietal 
cortex has been implicated in directing eye movements stimuli in space. Thus it
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is sometimes difficult to tease out central cortical and peripheral m otor 
contributions to any disturbance.
2) DIFFERENTIAL EFFECTS OF TREATMENT
In two cases o f children with aggressive disease treated on ERT, cases 11 and 
12, there has been a significant deterioration in overall IQ. In case 12., the 
relevance o f this finding will only become obvious over time, as it is not clear 
that he has neuronopathic disease. In case 11., however, these findings are 
highly suggestive o f failure o f ERT to prevent neurological deterioration, 
especially since she has developed neurological signs as well.
Type III patients who underwent BMT had somewhat higher Full Scale IQ ’s 
than patients on ERT. Longitudinal data available on Type III patients, 
however, indicates that there can be a fluctuation in scores which are o f clinical 
significance as in case 2.
In terms o f looking at the effectiveness o f neuropsychological testing as a way 
of detecting neurological deterioration, the period of follow up was too short 
to draw any definite conclusions about this. However, at least one patient (case 
11) showed evidence o f neurological progression, which had been preceded by 
at least a year by a deterioration in her neuropsychometric scores. It is 
therefore possible that psychometn- may prove a more sensitive tool in 
detecting CNS progression than clinical examination alone.
3) CONCLUSIONS
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Although this a descriptive preliminary report, it has been able to indicate some 
tentative conclusions which provide for avenues for further research. However, 
more data is needed on larger cohorts o f patients. In order to gain access to 
greater patient numbers, there is a need for cross centre international 
collaboration. Attempts are needed to standardise objective eye movement 
testing, because o f its importance as a diagnostic tool and its relevance to the 
interpretation o f neuropsychological data. In addition, more data needs to be 
collected on both types o f patients to: 1) provide more evidence o f the 
differential effects o f treatment, 2) substantiate the use o f neuropsychological 
tests to document any signs o f neurological deterioration, 3) enable furtlier 
discussion o f the profiles in terms o f competing neuropsychological theories 
such as that proposed by Rourke (1995).
Evidence o f the differential effects o f treatment is pressing for a number o f  
reasons. Although ERT has proved to be an alternative to tlae invasive BMT 
procedure, it is a costly treatment and consequently its effectiveness in arresting 
neurological damage needs to be documented. However, the suggestion from 
this data is that it does not appear to halt deterioration.
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I I 102 j Ï24 1 112 j PIQ>VIQ
2 I B M T  1 III 1 99 1 85
Î ”
1 VIQ>PIQ
3(L.S.) 1 BMT i
1 i
III |8 , 81 17,
rI '
j BMT II n
i "
j-y j-(^pY Q ....
5 1 ERT i I I 101 1 94
.1.....
j 97
1
PIQ>VIQ
! ERT
I  ERT i X T Q > P r O
i NUNi
! ERT
ERT
I "
U N K N O W N  I 5Ô
XTQ>PIQ
! ERT P1Q>XTQ
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TABLE 5
VERBAL SUBTEST SCORES FOR PATIENTS TESTED
ON THE
WECHSLER SCALES
Inform ation j Similarities i Arithmetic j Vocabulary Comprehens
III
I III
U nknow n
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TABLE 6
PERFORMANCE SUBTEST SCORES FOR PATIENTS
TESTED ON THE WECHSLER SCALES
Type i Picture
i Completion | Arrange | Assembly i Design 
i ment
Block CodingCase Picture Object
Un­
known
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TABLE 7
LONGITUDINAL 10 DATA ON TYPE III PATIENTS
TESTED ON
WECHSLER SCALES
FCase Number Treatment j Type I Time i Verbal IQ j Performance IQ |
1
BMT i I
777^ i I 1 1 2  ji 1 i
95
101 "T
83
ÏÏ2  1
1^24 1
o5 1
i ! 2  1 79 i 50
3 i BMT i III i I ! 88 1 76 1
1 i i 2  1 89 i 88 }
1 1 3 1 81 ! 81
2 i BMT III 1 I  1 102 I 72
1 i i 2  i 88 ! 70
I i 1 3 j 99 i 85 1
r  12 i ERT i U N K N O W N 1 1 i 65 73 1
i i 2  i 85 i 75 1
1 i 50 j
BMT - Bone marrow transplantation 
ERT - Enzyme replacement therapy
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TABLE 8
LONGITUDINAL DATA ON PATIENTS TESTED USING
THE
BAYLEY’S SCALE
Case
N um ber
Treatm ent T ype T im e M ental
IQ
M otor IQ
1 3 ERT III 1 79 50
2 101 86
14 ERT III 1 79 55
2 85 98
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TABLE 9
WORD AND WOND SCORES- DIFFERENCES 
BETWEEN ACHIEVED SCORES AND SCORES 
PREDICTED ON BASIS OF WISC-III FULL SCALE IQ.
Case
No.
Type Basic
Reading
Spelling Reading
Comp
Matli
Reasoning
Numerical
Operation
WOND
Composit
1 I -5 -14 -18 -6 + 11 0
2 III -14 -11 -15 -18 -20 -23
3 III -4 -14 -4 -8 -4 -8
5 I -19 . -18 -12 -9 -11 -11
8 I +5 + 12 +4 -3 +5 + 1
6SS III +14 +7 - - - -
12 Un­
known
-4 -8 + 1 +9 -7 -3
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TABLE 10
FULL SCALE IQs DIVIDED INTO TREATMENT AND
TYPE
BMT 
Type I
BMT 
Type III
Enzyme/ 
Other 
Type I
Enzym e/ 
Other 
Type III
Full-Scale
IQ
112 92 97 84
79 94 62
81 98
130
99
170
TABLE 11
VERBAL IQs DIVIDED INTO TREATMENT AND TYPE
BMT 
Type I
BMT 
Type HI
Enzym e/ 
other 
Type I
Enzym e/ 
other 
Type III
Verbal IQ 102 99 101 85
81 87 79
91 98
135
97
TABLE 12
PERFORMANCE IQs DIVIDED INTO TREATMENT AND
TYPE
BMT 
Type I
BMT 
Type III
Enzym e/other 
Type I
Enzym e/ other 
Type III
Performance IQ 124 85 94 86
81 104 50
74 98
113
102
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APPENDIX 1: T-TESTS - BETWEEN GROUPS (TYPE I V TYPE 
III)
IQs
1. Significant difference between;
Full-scale IQs (t = 3.754, sig (2-tailed) = 0.004, d f = 10).
Performance IQs (t = 4.402, sig. (2-tailed) = 0.001, d f = 10) 
and Verbal IQs (t = 2.350, sig. (2-tailed) 0.041, d f = 10) 
o f Type Is and Type Ills - case 12 regarded as Type III.
2. Significant difference between Performance IQs ( t = 2.855, sig. (2-tailed)
0.017, df =10), o f Type Is and Ills - case 12 regarded as Type I.
J . Significant difference between:
■ Full-Scale IQs ( t = 2.987, sig. (2-tailed) = 0.017, d f = 8) 
and Performance IQs ( t = 3.453, sig. (2-tailed) = 0.009, d f = 8) 
o f Type Is and Ills - cases 12 and 4 omitted.
4. Significant difference between:
Full-Scale IQs ( t = 3.329, sig. (2-tailed) = 0.009, d f = 9) 
and Performance IQs ( t = 3.940, sig. (2-tailed) = 0.003, df = 9) 
o f Type Is and Ills -case 12 omitted.
Significant difference at 0.15 level ( t = 2.017, sig. (2-tailed) = 0.074, df = 9) 
between Verbal IQs o f Type Is and Ills - case 12 omitted.
SUBTESTS
1. Significant difference between:
Arithmetic ( t = 3.601, sig. (2-tailed) = 0.005, df =10),
Vocabular)' ( t = 3.106, sig. (2-tailed) = 0.015, df = 8)
Picture Completion ( t = 3.185, sig. (2-tailed) = 0.011, df = 9)
Coding ( t = 2.456, sig. (2-tailed) = 0.044, df = 7)
Picture Arrangement ( t = 3.625, sig. (2-tailed) = 0.008, df = 7) 
and Block Design ( t = 2.222, sig. (2-tailed) = 0.050, df = 10) 
scores of Type Is and Ills - case 12 regarded as Type 111.
2. Significant differences between:
Coding ( t = 3.452, sig. (2-tailed) = 0.011, d f = 7)
and Picture Arrangement ( t = 3.552, sig. (2-tailed) = 0.009, d f = 7)
scores of Type Is and Ills - case 12 regarded as Type I.
3. Significant differences between:
Coding ( t = 3.153, sig. (2-tailed) = 0.020, df = 6)
Picture Arrangement ( t = 3.926, sig. (2-tailed) = 0.008, df = 6)
Vocabular): ( t = 2.824, sig. (2-tailed) = 0.026, df = 7)
Arithmetic ( t = 3.3, sig. (2-tailed) = 0.009, d f = 9)
Picture Completion ( t = 2.649, sig. (2-tailed) = 0.029, df = 8)
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Picture Completion ( t = 2.649, sig. (2-tailed) — 0.029, d f — 8)scores of Type Is 
and Ills - case 12 omitted.
T-TESTS - WITHIN GROUPS (TYPE I AND III).
(J.ALVEY REGARDED A S TYPE III)
TYPE I - IQs
1. Wdthin group significant difference in:
Full-Scale ( t = 18.718, sig. (2-tailed) = 0.0, df = 5)
Verbal ( t = 15.431, sig. (2-tailed) = 0.0, d f = 5)
and Performance IQs (t = 23.649, sig. (2-tailed) = 0.0, d f = 5).
2. No significant difference between Verbal and Performance IQs in Type I 
group.
TYPE I - SUBTESTS
1. Within group significant differences in all subtests:
Information: ( t = 5.906, sig. (2-tailed) = 0.002, d f = 5)
Similarities: ( t = 8.526, sig. (2-tailed) = 0.00, d f = 5)
Arithmetic: ( t = 12.872, sig. (2-tailed) = 0.00, d f = 5)
Comprehension: ( t = 8.811, sig. (2-tailed) = 0.001, df = 4)
Picture Completion: ( t = 14.935, sig. (2-tailed) = 0.00, df = 5)
Picture Arrangement: ( t = 7.305, sig. (2-tailed) = 0.005, df = 3)
Coding: ( t = 5.345, sig. (2-tailed) = 0.013, d f = 3)
Block Design: ( t = 28.0, sig. (2-tailed) = 0.00, df = 5)
Object Assembly: ( t = 10.97, sig. (2-tailed) = 0.002, d f = 3)
2. Significant difference between:
Block Design and Picture Completion scores in Type 1 group, ( t = - 
3.101, sig. (2-tailed) = 0.027, df = 5)
TYPE III - IQs
1. Within group significant difference in:
Full-Scale IQ: ( t = 14.733, sig. (2-tailed) = 0.00, df = 5)
Verbal IQ: ( t = 11.812, sig. (2-tailed) = 0.00, df = 5)
Performance IQ: ( t = 13.764, sig. (2-tailed) = 0.00, d f = 5).
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2. No significant difference between Verbal and Performance IQs in Type III
group
T-TESTS - WITHIN GROUPS (TYPE I AND III). (CONTINUED)
(J.AL V E Y REGARDED A S TYPE III)
TYPE III - SUBTESTS
1. Within group significant differences in all subtests except Picture 
Completion:
Information: ( t = 4.69, sig. (2-tailed) = 0.005, df = 5)
Similarities: ( t = 4.185, sig. (2-tailed) = 0.014, df = 4)
Arithmetic: ( t = 7.889, sig. (2-tailed) = 0.001, df = 5)
Vocabular)c (t = 3.873, sig. (2-tailed) = 0.012, df = 5)
Comprehension: ( t = 4.146, sig. (2-tailed) = 0.014, d f = 4)
Picture Arrangement: ( t = 6.00, sig. (2-tailed) = 0.004, d f = 4)
Coding: ( t = 3.57, sig. (2-tailed) = 0.023, df = 4)
Block Design: ( t = 4.842, sig. (2-tailed) = 0.005, df = 5)
Object Assembly: ( t = 8.242, sig. (2-tailed) = 0.001, d f = 4)
2. Significant difference between:
Comprehension and Vocabular)^: ( t = 2.75, sig. (2-tailed) = 0.051, d f = 4) 
and between Coding and Picture Arrangement scores in Type III group,
(t = -2.746, sig. (2-tailed) = 0.052, df = 4).
185
2. No sigriificant difference between Verbal and Performance IQs in Type III
group.
T-TESTS - WITHIN GROUPS (TYPE I AND III). (CONTINUED)
(J.ALVEY REGARDED A S TYPE III)
TYPE III - SUBTESTS
1. Wdthin group significant differences in all subtests except Picture 
Completion:
Information: ( t = 4.69, sig. (2-tailed) = 0.005, df = 5)
Similarities: ( t = 4.185, sig. (2-tailed) = 0.014, df = 4)
Arithmetic: ( t = 7.889, sig. (2-tailed) = 0.001, df = 5)
Vocabular)c (t = 3.873, sig. (2-tailed) = 0.012, df = 5)
Comprehension: ( t = 4.146, sig. (2-tailed) = 0.014, df = 4)
Picture Arrangement: ( t = 6.00, sig. (2-tailed) = 0.004, df = 4)
Coding: ( t = 3.57, sig. (2-tailed) = 0.023, df = 4)
Block Design: ( t = 4.842, sig. (2-tailed) = 0.005, df = 5)
Object Assembly: ( t = 8.242, sig. (2-tailed) = 0.001, df = 4)
2. Significant difference between:
Comprehension and Vocabulary: ( t = 2.75, sig. (2-tailed) = 0.051, d f = 4) 
and between Coding and Picture Arrangement scores in Type III g)rotip,
(t = -2.746, sig. (2-tailed) = 0.052, d f = 4).
 ^ t-TESTS - ACHIEVED V P R E Ô lb ÎË D  
S C O R E É
1. No significant differences found in WORD and W OND sample.
m -
CLINICAL AUDIT: 
INTERVIEWING  
A FAMILY FROM 
A DIFFERENT CULTURE
. .being a Black worker is not qualiGcation enough - 
differences of class, position and status outweigh any 
o f skiu colour, particularly if this similarity is used in a 
crude attempt at engagement” (O’Brien 1990)
INTRODUCTION
The aim of this presentation to highlight my further therapeutic training as a 
family therapist, and how this influenced the way I think and practise as a 
clinical psychologist. It has been a challenge to integrate these two 
therapeutic approaches, which I see as complementary and necessary skills for 
clinical psychologists working with children. My thinking about integration 
has been helped by recent literature, particularly the work o f Pinsof (1994) 
who has developed a schema o f moving across modalities and types o f 
therapy (appendix I). Clinical experience and research suggest that any 
individual work with a child, be it behavioural, cognitive behavioural or 
psychodynamic can be undermined by contextual issues related to family 
dynamics (Bradford 1996).
For clinical psychologists who trained in the early 1990’s, a further training 
in systemic therapy provides the opportunity, amongst others, o f thinking 
about issues of gender, race and culture, and how they impact on the 
therapeutic process. These were, for a long time, not given the attention 
required on training courses. In addition, ongoing professional‘o f any kind,
helps maintain an up to date knowledge of any philosophical changes in the 
thinking and practice of therapy. In recent years, the human sciences and 
therapeutic disciplines associated with them, such as psychology, 
psychotherapy and family therapy, have been influenced by ‘post-modernist’ 
thinking, in particular the philosophical theories o f constructivism and social 
constructionism (Henriques et al. 1998). These philosophical approaches have 
in common a disbelief in the existence o f an external knowable, objective 
reality. Instead, our perception o f the external world is seen as filtered by a 
constructs (Kelly 1955), which social constructionism sees as arising out o f 
social interaction (Hoffman 1990). Social constructionism prioritises language 
as the most important filter or lens in structuring our experience. The 
language we speak is intimately tied to our environment, both physical 
(Whorf 1956) and socio-cultural (Wittgenstein 1953), reflecting beliefs about 
race, gender and culture.
Questioning the idea o f an objectively knowable external reality, and 
acknowledging the importance of language as a filter for experience, has led 
to an interest in subjective experience. This is how the therapeutic process is 
influenced by individual constructs (Kelly 1955), as well as the 
stories/narratives people create to reflect the experience filtered through 
these. This attention to different stories or perspectives has been refened to 
as ‘perspectivism’ and has been a feature o f recent therapeutic thinking and 
practice (Frosh 1995, Henriques et al. 1998).
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This perspectivism has had an impact on the theory o f family therapy in terms 
o f the increase in literature dealing with the therapeutic process viewed from 
different gender and cultural viewpoints (Goldner 1988, Sierra 1993, O’Brien 
1990, Boyd-Franklin 1989). Although an interest in the impact of culture on 
the therapeutic process seems a general one across therapies (Fernando 1995, 
Dwedi and Varma 1995), family therapy theory has made it one of its main 
focuses (Lau 1984, Krauss 1995). In terms of practice, family therapy 
training has paid attention to addressing how these influences affect 
therapists’ and clients’ personal constructions and subjective experience o f the 
therapeutic situation. Instead of negating the existence/influence o f the 
therapists personal constructions or stories - a feature o f clinical psychology 
and family practice prior to the post modem influence - these are taken into 
account when attempting to understand the process o f therapy. A greater 
respect is shown for the client’s perspective, with a concern to engage them in 
a therapeutic interview which respects their construction o f the situation.
During training, family therapists are asked to carry out a number of learning 
and self reflecting exercises in situations which may challenge their belief 
systems. This is in order that they become aware of the influence of the latter 
on their practice as therapists. The account presented here is an example o f 
one such challenging situation where the task is to interview a family from a 
different culture. The aim is to join with a family in a way that conveys 
respect for their perspective. Respect is conveyed by interviewing the family
4
in a way that makes them ‘experts’ on the structure and functioning o f 
families in their culture. Providing this is done successfiilly, it should then be 
possible to engage the family in an interview which provides new information, 
enhancing the therapist’s understanding o f the presenting issue. In order to 
use this information in the most helpful way to the client, the therapist also 
needs to reflect on his own contribution to the therapeutic process, both 
theoretical and personal, as well as any influences on the family of interacting 
with another culture - that o f the therapist. This case is particularly interesting 
from the point o f view o f considering the value of different therapeutic 
modalities, as the mother and child had been referred for work on parent child 
interaction o f the parent training type. The latter is informed by social learning 
theory principles and focuses on dyadic interactions. After the piece of work 
which followed this interview, they then went on to benefit from this form of 
intervention which had not been successful previously.
STRUCTURING CONCEPTS: CULTURE AND IDENTITY AS 
PROCESS
The concepts used to structure the thinking about the processes involved in 
this case were ones generic to psychology, family therapy and human science 
more generally. They reflect the influence o f ‘post modem’ theories on my 
thinking. ‘Culture’ and ‘identity’ influenced thinking about the therapeutic
interaction, both at the level o f formulation and at a technical level in terms o f 
joining processes. In keeping with constructivist and constructionist ideas, the 
therapist has, however, to be aware that the understanding derived from the 
use o f these constructs is their own personal understanding which needs to fit 
with that of the family to be therapeutically usefiil.
The conceptualisations of ‘culture’ and ‘identity’ used here were those which, 
due to post modernist influences, have been reformulated (Krauss 1995, Katz 
1996). ‘Culture’ and ‘identity’ are no longer viewed as structures/entities, but 
as series o f processes which are linked to social and interpersonal contexts 
(Krauss 1995). The appreciation o f the complexity o f cultural influences in 
therapy has extended to addressing not only intercultural (Boyd-Franklin 
1989, O’Brien 1990), but also intracultural issues (Wieselberg 1992, 
Toledano 1996). The former include studies focusing on generalities such as 
cultural difference in family structures, as well as the power 
dynamics/relationships between therapist and clients o f different cultures. The 
latter address factors which affect interactions between therapist and clients 
from the same culture/ethnic group, but who may differ in terms of class, 
educational status or religious persuasion.
‘Culture’ as a process is deconstructed into a collection o f themes open to 
interpretation. These interpretations are solutions that members of a 
collectivity have devised to confront the problems inherent in particular
contexts. These solutions may not be entirely appropriate to new contexts and 
consequently have to be reinterpreted to become functional. Furthermore, 
how traditional cultural themes/solutions are made to fit new contexts is to 
some extent the product of individuaFfamily experiences.
Similarly, the deconstruction o f identity has made static, structural definitions 
of identity untenable. Indeed, the complexity o f the cultural interactions 
which occurred in this context highlighted the need for a dynamic definition 
o f self. It was helpful to think in terms o f a distinction between an outward 
expression or representation, defined by factors such as skin colour and 
institutional context, which relates to different aspects o f a multifaceted 
referent cultural identity. The aspects of the referent identity brought into play 
in relation to the outward representation can be seen as context - institutional 
and interactive - dependent. Conceptualising identity in these terms helped 
reflect on the interplay of different cultural identities present in this contex t  
and how they influenced the interactions which occurred.
Reflection on these interactions influenced thinking about the use of practices 
such as joining and its various dimensions. These can be seen to vary 
according to the particular therapeutic interaction considered and need to be 
understood not only in terms of the generalised cultural assumptions made, 
such as matching in terms of skin colour and ethnic group, but features
specific to each situation - in this case shared language between the family and 
the therapist.
THEMES TO BE HIGHLIGHTED
An appreciation of the complex effect of intercultural and intracultural 
dimensions makes it difficult to present a complete account o f all the 
processes involved in cross-cultural interviews. Consequently, those dealt 
with here were those which were allowed to emerge as most salient in this 
particular interviewing context.
One o f the themes which has not been addressed in detail for example, is the 
influence of gender as it interacted with culture in shaping the therapeutic 
interaction between the female therapist and the family, in contrast to the 
therapeutic experience the family would have had previously with two men. 
This seemed less important than the particularly dominant theme of the 
complex, multifaceted nature o f cultural ‘difference’ and its effects on the 
joining and engagement processes. An awareness of this showed, that it is no 
longer possible to assume that matching client and therapist along a single 
dimension such as skin colour or cultural or racial group is sufficient to 
facilitate joining and secure engagement (O’Brien 1990, Boyd-Franklin 1989). 
Other dimensions such as gender, class and culture in terms o f language
spoken, had an influence either throughout or at different points o f the 
therapeutic interaction.
INTERVIEW
1) Aim: The aim o f the interview was to lead a therapeutic session which 
highlighted the complex processes involved in cross cultural interviewing as 
well as to reflect on what was learnt and understood about these processes 
by the therapist using the ideas outlined above.
2) Context: The K family was referred by Social Services to a clinic in 
Lambeth to which I consult on Child Protection issues. The referral was 
made following concerns that Mrs K, the mother, was failing to engage in a 
conversation with Social Services around the care and control o f One of her 
children who had been received into care on a voluntarily basis. Mrs K and 
her son A had been seen by a psychiatric nurse colleague. As a White male, he 
had been joined by A’s Social Worker, a Black Afro-Caribbean male. I was 
asked to see the family following my colleagues’ perceived failure to engage 
the family in a constructive work. My colleagues’ assumptions were that: 1) 
my interest in refugee/cross cultural work and 2) my bilingual skills might 
help me engage Mrs K - French speaking from the Ivory Coast - and 
facilitate a conversation between the mother o f a child in care and her social 
worker about the importance of therapeutic work.
The family composition was a mother and two children - a boy, the subject 
o f the concerns, aged 9, and a daughter aged 4 years (genogram in appendix
II). The mother had another daughter in the care o f her mother in the Ivory 
Coast. A complicating factor was that Mrs K had a chronic illness o f which 
the children were unaware. The family seen was mother and her son A. Two 
one hour sessions were audio taped with Mrs K and her son A’s consent. P, 
A’s social worker, attended both interviews. The information gained during 
the interview was limited by the need to make the meetings congruent with 
the setting and the agenda o f the referring agents. I discussed with P the 
importance o f obtaining an understanding o f the family’s cultural background 
to make sense of the situation. He agreed and confessed that this was not 
something he had ever thought o f doing. I decided to explore the issues o f 
parenting, in particular the dimensions o f care and control, in such a way that 
the process would provide me with some information about the structure and 
functioning of a Black African family from the Ivory Coast. Asking Mrs K 
about her own culture was a decision made in order to empower her and 
convey respect in the interview by placing her in the ‘knowing’/expert 
position on this issue.
3) An insight into African family structure. I prefaced my questions in 
terms of my interest in understanding; 1) the difference between family life in 
Africa and here in England and 2) Mrs K ’s specific experiences o f life in 
England. Mrs K was asked about the circumstances o f her arrival in this
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country and said that she had arrived here 5 years ago, and had sent for A  2 
and a half years ago. Her mother had wanted to keep her eldest daughter of 
14 years in Africa, and her youngest child was bom here. Mrs K had refugee 
status and said she left because of ‘problems’ which she did not want to talk 
about. She and her two children were living in a two bedroom council flat. 
Later in the interview, it transpired that all the members of the family slept in 
the same room - the sitting room.
Talking in general terms about Ivory Coast families and how they were 
structured, Mrs K described an extended supportive network of female 
relatives, mothers, aunts, sisters and cousins who help care for and discipline 
children. Women are in charge o f bringing up children, with fathers and other 
male relatives on the periphery, being called in for more severe disciplinary 
issues. Being reprimanded by a male o f an older generation carries more 
weight, as status is conferred by age. A child’s misbehaviour reflects 
immediately on its parents. An important belief here is that ‘if a child does not 
respect its parents, the parents will not be respected either’ as they cannot 
bring up their child. Members of the extended family seem to be able to 
prevent such shame befalling the parents, by assuming the care o f the problem 
child. For example, when a child misbehaves at home with his mother, he 
may be sent to stay with an aunt who may be 'plus dure \ stricter.
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Mrs K also described a supportive extended neighbourhood structure. The 
expectation is that children will be watched over by people known to them. 
Consequently, they are allowed the freedom to play out much later, and 
regularly stay over with their friends without extensive prior negotiation or 
parents worrying about their whereabouts.
Another reason why children are allowed to stay out later, seems linked to 
differences in the education system and the value placed on education. A 
legacy of French Colonialism, the education system values hard work, 
academic achievement and entails long school days. From an early age, 
children have homework to do at the end of this long day. As adults see their 
children’s education as a priority, school work has to be done before children 
can go out to play, although recreation is also acknowledged as important.
Mrs K described families as providing a context in which a child is cared for, 
and learns the principles o f self-discipline. This discipline is important for the 
future and tied to the valuing of education. As the child ‘prend de Vage\ 
literally takes age, he/she is expected; 1) to internalise the ability to discipline 
him or herself and 2) acquire the capacity to reason and understand the 
impact of his behaviour on others. Self-discipline ensures that a child will 
work hard at his education and will have access to a ‘bonne situation'- well 
paid job. Offspring are considered to achieve responsible and independent 
status only when they have a ‘situation ’ - paid employment.
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As the child grows up, his/her freedom increases in the physical terms o f 
being allowed out later, but decreases in psychological terms as he/she is 
expected to adhere to rules/codes o f conduct. Breaking these rules leaves the 
child open to a verbal reprimand, with the possibility of reasoning and 
explaining things to him/her. If  however, after repeated discussions, the child 
continues to misbehave, then the parent is entitled to beat them. Beating is a 
way o f instilling respect which is important in structuring family relationships. 
Indeed, the eldest child is required to set a good example to younger siblings 
so that they respect him/her. However, Mrs K stressed that respect was not 
responsibility for child care. This falls firmly on adults in the extended family 
system.
4) The family in a Western context; This background information enabled 
a different understanding o f the family’s present social organisation, as well as 
the circumstances relating to A’s reception into care. There had been 
concerns; 1) about Mrs K ’s methods o f disciplining A and 2) that she relied 
on a woman who A called ‘tante ’ or aunt to help her with A’s care when she 
was unwell. The ‘aunt’s’ methods o f disciplining A were also under scrutiny. 
The ‘aunt’ was a friend, a native o f Zaire, another French speaking Colony. 
She seemed to provide Mrs K with emotional and physical support, fulfilling a 
function occupied by Mrs K’s female relatives at home. In Africa, A’s 
grandmothers had shared care o f him. When he misbehaved at his maternal
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grandmother, he was sent to his paternal grandmother who was stricter with 
him and had the support o f his father’s brother.
Mrs K confessed that she found the ‘aunt’s help invaluable, but felt the lack of 
support from the male members of her family. Mrs K, much to P ’s (social 
worker) concern, was very positive about A’s placement with his foster 
carers, a middle-aged Afro-Caribbean couple. In particular, she thought that 
the foster father, by virtue o f his gender and age, was good at placing 
boundaries around A. A seemed relatively settled in the foster placement and 
complained only of the discipline and his foster father’s strictness. P felt that 
Mrs K should be making a greater effort to get A back, whilst Mrs K was 
happy to share care with the foster carers as long as A was safe and achieving 
at school.
Whilst at home, the greatest difficulty Mrs K had with A was that he tended 
to want to stay out and play with friends until late, and did not ‘respect’ her 
requests to come home at a reasonable time. She felt A took advantage of her 
not being allowed to discipline him in the ‘African’ way - ‘beating’ children if 
they continuously misbehaved. Mrs K seemed indignant that A had reported 
her to his teachers for hitting him. She felt the laws in this country 'montent 
les enfants contre les parents ' - put children against their parents. Whilst Mrs 
K acknowledged that some parents did maltreat their children, she did not 
identify with that group of parents. Mrs K’s definition o f physical abuse was
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different to that held by the statutory agencies in that she did not equate the 
‘beatings’ with abuse, but necessary discipline. In addition, Mrs K specified 
that, in Africa, they were not 'entrain de battre les enfant continuellement ' - 
not continually beating children. Mrs K had been told to refrain from using 
physical methods, and to send A to his room when he was naughty. When she 
did this, A would escape via the window.
Mrs K specified that she came from a reasonably well educated family, her 
mother was a trader and one of her sisters was studying law. Her expectations 
for A were that he should study hard to get a good job, so that he could 
‘acheter ce qu 'il veut, parcequ 'il aime le luxe ' - buy what he likes because he 
likes luxury. To enable him to study he had to learn to discipline himself.
Finally, Mrs K mentioned her concerns about A’s bedtime routines. For the 
first time since P’s involvement with the family, it was revealed that although 
A had his own room, he, his mother and sister slept in the same room, a 
similar arrangement as they were used to in Africa. The television was often 
left on when Mrs K fell asleep before A, who would watch programmes until 
late. We raised a concern that A might be watching programmes which were 
not suitable for a child o f his age, and said that having the television on would 
disrupt his sleep. Mrs K seemed to understand this, and said that the issue 
about the television had not occurred to her.
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Reflecting on the information collected during the interview, I realised how 
Mrs K’s status must have changed since her arrival in this country. Mrs K 
communicated that she came fi*om a relatively wealthy, educated family who 
had high expectations for the future o f their children. Although she held on to 
those expectations for her son, her condition as a chronically ill refugee had 
lowered her status. Becoming the subject o f Social Services attention and 
identified with parents who harmed their children, had been a further blow to 
Mrs K and she conveyed her sense o f injury at the situation.
REFLECTIONS ON THE THERAPEUTIC PROCESS
The redefinition of culture and identity as process as opposed to entity, 
facilitated an appreciation of the complexity o f the tripartite cultural 
interaction between myself, the K family from the Ivory Coast and the Afro- 
Caribbean Social Worker, P, involved with the family.
My own cultural history contained many elements which had an influence on 
the joining process and the ensuing conversation with Mrs K, in particular my 
multi cultural background - Anglo-Irish-Catholic/Jewish-French. Another 
dimension to this is having had a multiethnic/multicultural education in a 
French government school in London, mixing with other racial/cultural 
groups linked by a French Colonial past. In this context, the children had a
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similar experience o f French bourgeois culture and race/cultural differences 
were made less conspicuous. This led to an unawareness o f racist beliefs, as 
well as affording protection against exclusion from mainstream English 
culture, an advantage as well as a disadvantage. In this context, it is important 
to note that the French Colonisation process was very different to that 
practised by the English, particularly in terms o f the access to French culture 
and identity. French colonials are considered French if they are French 
speaking, and are Catholic by religion. This is very different from the 
experience of English minorities (O’Brien 1990).
Despite this multicultural heritage, in interactions with most Black families, I 
am identified with British majority culture and its colonial past by virtue o f 
external characteristics such as skin colour and institutional context. 
However, here, my interaction with this Black family was different as other 
aspects of my cultural identity came into play. Awareness o f the general 
issues such as the power differentials involved in being a White therapist 
interacting with a Black family, made me ask P, a Black worker into the room 
to join me in this interview. However, sharing a common language with Mrs 
K seemed to facilitate joining with her and enabled conversations which were 
not had with the English speaking workers, whether Black or otherwise. 
Sharing language seemed: 1) to enable a subtle understanding o f nuances 
and 2) empower the clients to express themselves in familiar terms without 
intermediaries. In addition, it testifies to a cultural common ground which
17
facilitates an understanding o f factors which might influence joining and 
engagement processes - for example, in this case, a French Colonial past and 
its influence on identity and values.
New conversations seemed to emerge because a common language 
established a space away from mainstream English culture, which Mrs K 
associated with not being understood, and even worse being judged. P had 
been allocated to the case as, whenever possible, Lambeth Social services 
allocate Black workers to Black children. This is based on an institutionalised 
assumption by the White majority culture o f cultural compatibility between 
Black people, by virtue o f their skin colour and a similar 
heritage/experience - being part o f a minority and the subject o f 
racism/discrimination. P may have internalised this assumption, which whilst a 
legitimate one, may also have prevented him from exploring the differences 
between his and Mrs K’s cultural experiences. Indeed, the aspect of P ’s 
identity which was very salient to Mrs K was that he was a middle class 
professional operating within an oppressive White British structure. As such, 
his experience o f being part o f a minority culture would be very different to 
hers on the basis of their very different social positions and the power 
attached to them. In addition, P and Mrs K had different histories in terms of 
their Colonial past which would influence their interaction with White 
majority cultures.
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FORMULATION OF THE CURRENT PROBLEM
An understanding of the complex tripartite interaction outlined above enabled 
a formulation of the difficulties of joining with Mrs K, and the resulting 
miscommunication which seemed to have prevented a dialogue between Mrs 
K and the professionals who had been involved with her. Such a formulation 
allows for an understanding of the challenge to the K family’s cultural beliefs 
presented by her current context.
Prior to my involvement with the family, no attempt was made to understand 
the cultural context of this family’s difficulties. A had a Black Social Worker 
which was appropriate, but wrongly symbolised attention to cultural 
congruence (O’Brien 1990). As a White worker and different, I was licensed 
to explore cultural issues. This contextualised: 1) the miscommunication 
between Mrs K and the professionals involved with her and 2) the problems 
she had with A, some of which seemed linked to a process o f acculturation.
P perceived that A was beyond his mother’s control and was 
inappropriately disciplined and cared for. P seemed not to understand the 
‘aunt’s’ function in relation to Mrs IC, nor did he share Mrs K’s 
understanding o f the value of physical discipline. P felt that Mrs K was not 
working hard enough to get A back and seemed quite satisfied to share care
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with the foster parents. P and Mrs K held a different view o f the placement, 
with Mrs K viewing it as positive because it provided A with the boundaries 
he needed to develop in the way she felt was appropriate for a child o f his 
age. In the absence of the traditional social support systems, Mrs K had co­
opted the foster parents, particularly the foster father, into the task o f 
parenting A, as she had the ‘aunt’ before them .
The various difficulties with A’s care and control seemed to be linked to a 
process of acculturation which had never been addressed and consequently 
remained an issue. Moving from Africa to England had meant a number o f 
changes for A, including a loss o f his physical freedom at a time when it 
should have been increasing. This occurred in a context where he had more 
time to spend in extra curricular activities because of the lessened load of 
homework. He had reacted to this change in a way that his mother could not 
contain^s she was not being allowed to use familiar disciplinary methods - the 
‘beatings’ referred to. The meaning of ‘beatings’ seemed different for Mrs K 
and P. Knowing this, A’s reporting of his mother was a device used to 
increase his freedom by setting the statutory system against the parental 
system.
The formulation showed the usefulness of appreciating the multifaceted 
nature o f cultural interaction. The measure of fit between the therapist’s 
understanding and the client’s perspective can only be judged by the fact that
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the meeting led to a more collaborative relationship between Mrs K and her 
social worker P around her child’s care.
CONCLUSIONS
It is useful to reflect on the learning experiences which occurred through 
conducting this interview, and that I now use in my cross cultural work both 
as a clinical psychologist and a systemic therapist. Taking time to appreciate 
different perspectives, either through reading about family organisation in 
different cultures or finding out about these through other means, can 
enhance the therapeutic process. Familiarity with general issues involved in 
working with families from different cultures can lead to increased confidence 
when initially joining with the family (Boyd-Franklin 1989). Of particular 
relevance was the knowledge of; 1) the importance o f matrilineal structure 
and the flexibility of the extended family structure, 2) the attention to joining 
procedures, i.e. making Mrs K an expert on her cultural experience, 3) the 
different values highlighted here in terms o f views on disciplining procedures, 
and 4) the personal and power issues for Black and White therapists when 
interviewing families. However, the definitions o f culture as a process or a 
series o f themes open to interpretation by individuals according to their own 
subjective experience or stories, highlighted the importance of remaining 
curious about families’ personal experience, o f their culture as well as their
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accommodation to a new culture. From the point o f view o f therapeutic 
technique, joining seemed to have been enhanced by being able to integrate 
general themes in the intercultural therapy literature with issues specific to a 
particular therapeutic situation which, again necessitated remaining interested 
in these specifics.
At the level of content, this curiosity can lead to the discovery o f new 
information which challenges old views/misconceptions, and then concludes 
with a more useful/helpfiil formulation o f the problem. For example, there is 
often a misconception amongst White professionals that children in Black 
families are inappropriately expected to take a parental role in the family. 
When this parentified child scenario does occur, it may well be linked to the 
absence o f extended family support. Mrs K had a clear idea of the boundaries 
between adult and child subsystems. Many o f her difficulties were attributable 
to an unvoiced difficulty in accommodating to a new status in a different 
culture.
Curiosity and openness to new information can help in learning about the 
strengths of relatively disempowered family units. This family used resources 
supplied to it in a functional way, co-opting other agents into the role 
traditionally occupied by the extended social network in order to secure the 
needs of the child. The relationship between Mrs K and the foster carer was 
not coloured by some of the negative dynamics o f natural/foster family
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relationships. Positively connoting aspects o f these dynamics, using an 
understanding of the family’s cultural context, can in turn further enhance the 
joining and engagement processes. Successful engagement o f the family, and 
empowering them by the use of positive connotation tends to  facilitate, as it 
did in this case, focused work in another modality, such as 
behaviourally/social learning theory orientated parent training.
A final element of learning occurred at the level o f process, concerning the 
impact o f ‘difference’ when working cross culturally. This element of learning 
seemed tied to integrating general issues in cross-cultural therapy with the 
specifics of each therapeutic situation. As a result o f my own beliefs about 
working with Black families, it was important for me to have a Black worker 
in the room with me. However, as a White person I was still able to have 
conversations with Mrs K that P, as a Black person did not have. Sharing 
language facilitated the process of joining with the family by; 1) by 
empowering the family members by promoting their ability to communicate in 
familiar terms and 2) betraying an element o f cultural understanding. 
Similarities in language or skin colour are useful in joining with the families 
and promoting engagement. However, assuming cultural compatibility on the 
basis o f generalities such as skin colour, religion and other factors seems to 
prevent curiosity, as in P ’s case, leading to misunderstandings.
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W illiam  M . P in so f  
Integrative problem  centered therapy
MODALITIES/CONTEXTS
Orientations
Behavioral/
interactional
Experiential
Historical
IndividualFamily/Community Couple/Dyadic
Figure 1. Principles o f  application in problem  centered therapy
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THE ASSESSMENT AND TREATMENT OF 
FAMILIES WHERE NON-ACCIDENTAL INJURY 
HAS OCCURRED: WHAT DOES THE LITERATURE TELL US?
Vicky Lidchi
Senior Clinical Psychologist 
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London WCIN 3JH
SUMMARY
The aim of the article is to look at the literature relevant to the assessment 
and treatment of families where non-accidental injuries (NAI) have occurred 
to young children, charting any changes in perspectives which may have 
implications for professionals working in the field. Issues from selected papers 
published over the last 10-12 years are used to highlight themes in the 
literature generally. A distinction is suggested between research/interventions 
emerging from a traditional social science paradigm and that from a systemic 
perspective. Conceptual and methodological difficulties are addressed, but the 
aim is to be constructive, and to consider how usefully research can inform 
practice. The review excludes literature dealing exclusively with child neglect 
and Munchausen Syndrome by Proxy. The exception to this will be systemic 
papers whose theoretical approach leads them to deal with ‘child abuse’ more 
generally and whose broad focus makes them relevant.
Key Words: Non-accidental Injury, Munchausen Syndrome, Systemic
INTRODUCTION: GENERAL CONSIDERATIONS
A review of the literature on non-accidental injury indicates that this has been 
influenced by a medical/diagnostic approach, dating back to the pioneering 
work of Kempe & Silver (1959). He placed the field of child abuse within the 
medical frame by isolating the ‘battered child syndrome’. Numerous medical 
review articles and papers exist dealing with specific types o f maltreatment 
such as shaking, whiplash and beating with electric cords (Obakio 1987, 
Kalaawi et al. 1991, Lau and Davies 1993, Showers 1992, Johnson and 
Showers 1995). This literature has to be understood within a particular 
medico-legal context where medical evidence is emphasised when determining 
what counts as ‘accidental’ versus ‘intentional’ injury. However, the medical 
literature is complementary to psychosocial research which provides the basis 
for prevention, outlining treatment/interventions as well as well understanding 
the professional context of work in this area (Reder et al. 1993, Fitzpatrick 
1995, Cox 1997). Intervention and therapeutic work is especially important in 
the current climate of child care policy which emphasises keeping children 
within their families.
An overview of the psychosocial research into assessment and intervention in 
cases of child physical abuse suggests a possible distinction between: 1) 
research and practice emerging from traditional ‘positivist’, social scientific
research methods and treatment based on behavioural principles (Smith 
1984), and 2) research and therapy conceived within a systemic framework 
(Dale and Davies 1985, Reder et al. 1993). ‘Positivist’ research refers to 
research originating within a social scientific paradigm, characterised by the 
search for linear cause effect explanations, mimicking other scientific 
paradigms. Systemic research has developed within a very different tradition, 
where all factors are linked in a circular fashion - circular causality - and the 
interest is in patterns, processes and ‘meanings’ (Burnham 1991). The term 
‘systemic’ is used in its broadest sense to refer to literature conceived within 
the family systems paradigm.
The review argues that useful ideas may be derived from both bodies of 
literature when thinking about aetiology and particularly interventions with 
families. However, theoretical models/ideas and the assessment/treatment 
interventions influenced by them which seem most valuable are those 
acknowledging the complex workings o f abusive interactions, placing them in 
a number of contexts.
AETIOLOGICAL RESEARCH AND BEHAVIOURAL 
INTERVENTIONS IN NAI
The early literature on physical abuse is dominated by models based on linear 
causal models of aetiology and the treatment approaches based on
behavioural principles. It may be that the ‘positivist research’ paradigm and 
literature on behaviour therapy fitted into the dominant scientific/medical 
framework. Behavioural interventions can be applied to a specified problem 
area and discrete measures developed to evaluate change, mimicking scientific 
methodology (Azar and Siegel 1990). These have been brought together 
more recently in the multi-factorial, transactional models of abuse (Browne et 
al. 1988, Whipple and Webster-Stratton et al. 1991, Walker et al. 1989) 
which have replaced simple causal models (Elmer 1967).
1) Aetiological research
The search for specific causal factors in abuse, and looking at abusive 
interactions in terms o f isolating patterns related to different ‘types’ of abuse 
have provided a focus to the research literature (Levendosky et al. 1995).
a) methodological difficulties
Extensive discussion of methodological difficulties in the aetiological 
literature is explained by the existence of stringent conceptual and 
methodological criteria against which to evaluate research conceptualised 
within a positivist research paradigm (Azar and Siegel 1990, Smith 1984). 
Methodological problems such as the reliability and validity of the research 
have been discussed extensively elsewhere, but are perhaps useful to bear in 
mind to understand the ‘generalisability’ o f findings to other contexts (Smith 
1984). A limitation to cross-study comparison and replicability is the problem 
of definition. Criteria for the identification of cases o f physical abuse and NAI
vary extensively and in many studies are not made explicit. Some studies 
ascribe labels of physical abuse and neglect without clear details as to the 
process by which this has occurred, whilst others use very crude criteria 
(Perry at al. 1983, Camras and Rappaport 1993). In one study, for example, 
considering the impact of positive and punitive discipline methods in families, 
potentially abusive and abusive parents were distinguished on the basis of self 
versus court referral (Szylvka and Fleishman 1985). Studies have made 
reference to ‘mild’, ‘moderate’ and ‘severe’ abuse without operationalising 
the terms. Other methodological difficulties include sampling and data 
collection procedures (Camras and Rappaport 1993). Samples tend to be 
small, and, because of the nature o f the referral sources, biased towards low 
income families. Being reported for child abuse may be a function o f 
confounding variables such as being poor and unemployed (Wisdom 1989). 
One of the strongest arguments for having control groups in this type o f 
research is in order to isolate these variables. Some research has limited 
applications for clinical populations because of the nature of the samples 
studied. This is the case for testing alternative theories of physical abuse and 
its physical abuse transmission on different populations (Muller et al. 1995). 
Maintenance of cycles of abuse in clinical populations who may differ on a 
number of variables, may occur by other processes. However, this research 
may generate hypotheses regarding factors which contributed to abusive 
interactions in samples of abusive families (Belsky 1993, Sheridan 1995).
Many of the studies are based on retrospective data, with the acknowledged 
difficulty that past events may be reconstructed to relate to current 
behaviours, constructed as antecedents which may not have been relevant at 
the time (Browne et al. 1988). Prospective studies, on the other hand, have 
the advantage o f outlining pathways to an end point in an uncontaminated 
manner. Correlational studies which dominate the literature do not allow for 
causal judgements, which relates to the difficulty o f formulating clear linear 
hypotheses (Gelles 1993). However, as methodological difficulties are to a 
large extend inherent in most clinical studies, it is perhaps more important to 
consider the accumulation of clinically useful findings and how they inform 
intervention and perhaps more importantly, prevention (Cohn et al. 1987).
b) Conceptual difficulties
Conceptual difficulties are less often discussed, and can be illustrated by 
studies which, attempt to categorise families. In general, much of the 
categorisation research is limited by: 1) the difficulty o f cross study 
comparison because different definitions o f ‘abuse’ are used and different 
criteria are used to categorise families, 2) the interactional research focusing 
on mother child dyads (Camras and Rappaport 1993, Crittenden 1981). The 
disadvantages o f trying to order physically abusive families into categories has 
been discussed in terms of category overlap (Scott 1977, Clausen and 
Crittenden 1991). However, there have also been criticisms of the alternative
dimensional approach, (Gelles 1993) and the search for categories has not 
been abandoned only changed. Categorisation now occurs according to what 
are essentially processes - dyadic interactions, attributions - as opposed to 
discrete factors - parental motivation (Fairbum et al. 1975, Crittenden 1988, 
Cerezo and D ’Ocon 1995, Silvester et al. 1995).
A hypothesis is that physical child abuse occurs in the context o f child rearing 
conflict, and that in ‘abusive’ dyads, the antisocial behaviour in the child is 
reinforced by a consistent response from the mother (Cerezo and D ’Ocon 
1995). Support for this has been found in a recent study, albeit that the 
sample was a very small one mother (Cerezo and D ’Ocon 1995), and prior 
research (Gabel et al. 1990). However interesting the findings, studies 
addressing differences in interaction between abusive and non-abusive 
parents, usually mothers, have been based on tautological thinking. There is a 
problem in comparing families, where there are difficulties in parenting with 
control families as well as defining ‘abuse’ in terms o f problem parenting 
(Cerezo and D ’Ocon 1995).
The tautology is avoided by outlining differences in interaction within types 
of abusive families. In a series of studies, distinctions were made between 
‘abusing’, ‘neglecting’, ‘abusing and neglecting’ dyadic patterns (Crittenden 
1981, 1988). This distinction was made on the basis o f comprehensive
assessments o f family structure, childhood experience of parents, 
expectations, network support and parental coping strategies. Conclusions 
included an outline o f the different characteristics in the three groups of 
children with the abused children being ‘difficult’ and ‘wary’, neglected 
children, ‘passive in infancy, active when they grew older’. The abused and 
neglected children neither able to manage their parents as the abused children, 
or ignore them like the neglected children, but were out of control. The 
relationship between child behaviour and parenting, in this as in other studies, 
remains unclear (Lamphear 1985, Fantuzzo et al. 1991).
Categorisation has been linked to therapeutic practice using attributions or 
beliefs to categorise families, with the aim o f predicting their responsiveness 
to therapeutic intervention There seems to be preliminary evidence that 
parents classified in terms o f ‘poor’ and ‘uncertain’ outcome attribute more 
control to their child, minimising their own responsibility for events (Silvester 
et al. 1995). However, again the research comes from a small scale study and 
there is a need for validation on a larger group. The tautology inherent in 
ratings linked to attributions which determine into which category the family 
falls also needs addressing. Future research on categorisation could use 
samples o f families referred to the clinic for problems other than abuse, as 
demographic and behavioural characteristics of abusive families may not differ 
from other families seen in child guidance clinics. This is relevant to the
conceptual debate on whether physically abusive families lie on a continuum 
of parenting difficulties or whether they are a discrete category.
A different conceptual issue, posing clinical problems in terms of collaborative 
working, is that ‘negative’ vulnerability factors are stressed in this research 
reflecting a ‘deficit’ model inherited from the medical approach (Stratton 
1988). This has implications for professionals interested in how to initiate 
changes and the issue of prevention. Exceptions include work looking at 
factors which encourage the breaking o f intergenerational cycles o f abuse 
(Egeland et al. 1988, Langeland and Dijkstra 1995, Fitzpatrick 1995). Studies 
are often retrospective in nature and the samples studied small, although 
replicated findings include that important protective factors are: 1) supportive 
non-abusive relationships during childhood, 2) supportive relationship with a 
mate, and 3) having therapy,
c) Models of research
The multi-factorial approach to aetiological research emphasises the interplay 
of factors such as psychosocial stressors, social context, developmental issues 
and features of the parents and the child (Browne and Saqi 1988, Howells and 
Hollin 1994), as well as how these interact over time. Research based on 
these models has led to consistent findings such as how physically abusive 
family units tend to be of low income, have younger mothers with lower
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education, who have histories o f abuse and drug use (Taylor et al. 1991, Kelly 
1992, Sheridan 1995, Dore et al. 1995, Ethier et al. 1995).
The multi-factorial models such as the ‘integrated approach to causation’ 
(Browne et al. 1988, Walker et al. 1989), have been used in discussions of 
prevention. This model sees the effect o f ‘situational and structural stressors’ 
as mediated by ‘interactive relationships’. Situational stressors - distorted self­
esteem, unwanted children - and structural stressors - poor housing, 
overcrowding and unemployment - will have a more negative effect on 
‘insecure relationships’ (Avison et al. 1986, Browne and Saqi 1988, Walker et 
al. 1989). However, screening instruments based on the model have not had 
the anticipated success in the prospective prediction of high risk families 
possibly due to their inability to reflect the complex interaction of protective 
and risk factors on relationships (Browne 1988).
2) Treatment literature
The shift in the literature towards addressing the complexities of abusive 
situations has facilitated a recognition that this has to be mirrored in 
intervention/therapeutic practice. It has been argued that a developmental, 
ecological approach to child abuse is necessary, reflecting its multi-factorial 
nature if prevention and intervention programmes are to be successful (Cox 
1997). The importance of this is reflected in Belsky’s (1993) ‘developmental 
ecological’ model which addresses the influence o f contexts such as ‘the
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community, cultural and evolutionary contexts’ on the minutiae o f parent- 
child interaction. The failure to appreciate this complexity was one of the 
difficulties with the behavioural parenting literature, as well as the lack of 
details of the treatment, the outcome measures used and the interventions 
which were never purely behavioural (Sandford and Tustin 1973, Sanders 
1978).
The positive parenting literature, using behavioural techniques such as 
modelling, visual and verbal prompts, as well as behavioural rehearsal 
(Forehand and McMahon 1981, Patterson 1982) to foster new skills, lacked 
the detailed long term follow-up, essential to judge the effectiveness o f any 
treatment, a difficulty with the behavioural literature in this area (Nicol 1989, 
Hansen and MacMillan 1990). Evaluating treatment outcomes has been linked 
to stressing the need to improve the validity o f the literature and introducing 
‘scientifically rigorous’ methodology in terms of experimental design, reliable 
outcome measures, adequate samples and control groups (Szylvka and 
Fleishman 1985). Comparison groups o f ‘untreated’ abusive parents are hard 
to conceive of, as are studies such as that suggested by Belsky (1993), 
attempting to understand the nature of abusive parent-child interaction by 
allowing abusive parents to interact with other children. This presents its own 
difficulties, including the willingness of parents to allow their children to 
participate. To conclude, it is often difficult to conduct ‘experimental’ clinical
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research for ethical reasons, and striving for scientific rigour may well be at 
the expense o f ‘ecological’ validity, clinical relevance and informativeness.
Recently, the therapeutic approaches based on the behavioural parent training 
model (Patterson 1982, Forehand and McMahon 1981) have reflected an 
appreciation of the complexity described in the research models by shifting 
away from a focus on ‘parenting skills’ per se to addressing how these might 
be influenced by factors such as parent characteristics (Dietrich et al. 1990), 
the developmental and behavioural characteristics of physically abused 
children themselves (Walker et al. 1989, Stovall and Craig 1991, Fantuzzo et 
al. 1991). Jenner and McCarthy (1995) have elaborated the parent training 
programme to include the influence o f internal working models based on 
parental experience o f parenting. The importance o f children’s attachments 
and social support is discussed in terms of it influence on parenting. From 
their description, it is unclear how this has modified a programme based on 
social learning theory, developmental principles and ‘behavioural 
psychotherapy’. Its aim remains to increase the proportion o f child-centred 
and reduce that of child-directive statements, the change in proportions o f 
these two kinds of statements being seen as a quantitative measure of the 
effectiveness of the programme. In the absence o f long term follow-up 
studies, the relationship between the change targeted behaviour and actual
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sustained change in parenting remains unclear (Golub et al. 1987, Levy et al. 
1995).
Finally, Frude (1989) has elaborated a cognitive behavioural, multifactorial 
model of child abusive situations, suggesting a number possible intervention 
points, given that in the same context not all families abuse (O’Leary 1993). 
Focusing on the relationship between the parent and child dyad, it is argued 
that a poor relationship can stem from both child and parental factors. These 
include developmental delay, ‘behavioural symptoms’ and child aggression. 
The difficulty is that these ‘child’ factors may not only be causal, but 
consequential and dependent upon the poor relationship (Camras and 
Rappaport 1993, Conway and Hansen 1989) - disciplinary skills, negative 
attributions to the child and unrealistic developmental standards. Aggressive 
responses of the parent are attributed to a response to a ‘situational trigger’, 
with the response being amplified by a negative style of appraisal, high anger 
and low inhibition against using physical methods o f punishment. Improving 
parenting may entail: 1) changing the developmental expectations which 
affect the appraisal process, 2) changing the interaction, which may influence 
triggers, and 3) changing disciplining techniques either by exploring their 
historical origins or by parent training programmes. Again, there is no 
evaluation of programmes based on this model.
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SYSTEMIC LITERATURE
The research/interventions conceived within this paradigm seems to be 
increasing as the amount o f dissatisfaction with research which has not 
provided ‘answers’ in terms o f preventative and therapeutic measures also 
grows. Other difficulties with the positivist scientific paradigm include its 
neglect of issues which affect professional/therapeutic practice. Although 
more recent ecological approaches (Belsky 1993) have acknowledged the 
importance of the context o f abuse, the emphasis is still on how discrete 
factors affect the minutiae o f abusive interactions.
The impact of these factors is acknowledged by systemic thinkers. However, 
their focus is on contextualising abusive interactions, whilst looking at the 
fimction of abusive patterns and processes within the family (Bentovim 1992) 
and its broader social and professional contexts (Reder et al. 1993). For 
example, contextual factors such culture/ethnicity and the different meanings 
of physical discipline (Showers and Bandman 1986, Boyd-Franklin 1989, 
Maitra 1995) have become highly significant considerations in terms of 
making judgements o f abuse and significant harm (Adcock et al. 1991, Reder 
1991). Such insights are crucial to assessment and intervention.
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Complex interactive processes and ‘meanings’ seem easier to explore within a 
framework where the emphasis is not on finding discrete, explanatory factors 
and causal hypotheses. Systemic papers (Dale and Davies 1985, Asen et al. 
1989, Reder et al. 1993) use models such as the ‘Co-ordinated Management 
of Meaning’ (Cronen and Pearce 1985) model to think about how 
interactional sequences are embedded within a number of increasingly higher 
order contexts which mutually influence each other. The implication is that 
intervention at the level of specific interactions may not be the appropriate 
first entry point.
1) Themes in the systemic literature
Themes which characterise systemic research and practice include that ‘abuse’ 
is not seen as an entity to be studied at the end o f a continuum of 
‘dysfunctional’ parenting, but is a result o f interactions which have a 
‘function’ in a particular context. Circular causality entails looking at abusive 
patterns as a property of a system, sometimes promoted by the professional 
network (Cirillo and Diblasio 1992, Reder et al. 1993), not as an inherent 
characteristic of the parents. The implication o f the child in the process has 
been criticised in terms of issues o f responsibility and power (Glaser 1991). 
However, it is not the child per se, but the ‘meaning’ that a particular child 
has for the parents which is important and explains why not all children in the 
same family are abused (Reder 1991). This is dealt with in a paper by Reder 
et al. (1993) on the assessment of parenting addressing the following
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interrelated clusters: 1) the parents’ relationship to the child, 2) the parents’ 
relationship to the role o f parenting, 3) the influences o f the family context, 
and 4) the relationship o f the family with the external world including the 
professional network.
Most o f the systemic work does not distinguish cases o f NAI from other 
types o f abuse, but are concerned with the assessment intervention o f abusive 
family systems in general (Dale et al. 1986, Cirillo and Diblasio 1992, 
Bentovim 1992). There has been an interest by some systemic researchers 
(Asen et al. 1989, Cirillo and Diblasio 1992, Reder 1991, Reder and Lucey 
1995) in the classification of: 1) interactions within abusive family systems, 
and 2) interactions between families and different contextual systems. The 
categories are not designed to characterise families, but created with a view 
to being fianctional and facilitate intervention. Asen et al. (1989) offer a 
categorisation for the families on the basis of the function-abuse performs in a 
particular context. This method of categorisation does not preclude the 
possibility that different ‘types’ of abuse ‘physical’ abuse, ‘neglect’ and 
‘emotional’ abuse - may co-exist. Small scale interactions are observed in 
different contexts and constructs such as ‘inflexibility’ or ‘rigidity, which have 
their origin in structural family therapy (Minuchin 1974), are highlighted to 
provide preliminary data on the family’s ability to change.
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Processes in the professional network surrounding cases of severe/fatal cases 
of NAI, have been examined proposing that the relationships between 
professional and family systems interacted to progressively skew the course of 
events (Reder et al. 1993). The processes within the professional network 
involved with families where serious abuse was occurring were classified into 
‘dependency’, ‘flight’, ‘closure’ and ‘disguised compliance’. ‘Dependency’ 
refers to a process where professionals meeting o f the parents’ chronic 
dependency needs, diverts attention away from the child. ‘Closure’ relates to 
families shutting themselves off from professional networks, whilst ‘flight’ 
refers to families moving from home to home. Finally, ‘disguised compliance’ 
describes the apparent co-operation by families to diffuse the assertive stance 
of professionals (Reder et al. 1993).
Interactions leading to unhelpful labelling of families by professionals, 
undermining the working together o f the two systems, have also been 
explored using the contemporary systemic idea o f ‘narratives’/stories 
(Anderson and Goolishian 1988). ‘Resistant’ is a label which undermines the 
formation of therapeutic relationships with families, and is seen in terms of a 
clash of explanatory models. This mismatch between the family’s and the 
professional’s ‘stories’ about the situation leads to the family being reluctant 
to work with the professional network, and appear ‘unmotivated’. The 
professionals then label the family ‘resistant’, and this feeds into the family’s
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feelings o f being persecuted, as well as increasing their unwillingness to work 
with professionals.
2) Consequences for intervention
Papers have addressed the specifics of intervention and fewer have attended 
to evaluation. Some give accounts o f the thinking, practices and techniques 
used in systemic interventions and these are implemented (Dale and Davies 
1985, Asen et al. 1989, Cirillo and Diblasio 1992) , and how the work is 
carefully situated within the context o f the professional network. Although 
the safety o f the child remains o f paramount importance, the experience of the 
parents is addressed to understand their difficulties with admitting the abuse 
(Cirillo and Diblasio 1992). An opportunity is provide for the family to reflect 
on their ways of ‘being’ together, with a view that the patterns may be 
functional within a particular context (Bentovim 1992).
The emphasis on resourcefulness o f families contrasts with the 
negative/deficit focus on vulnerability factors characteristic of much of the 
non-systemic literature. Before the minutiae of behavioural interactions are 
addressed, meetings with the family explore their links with the wider context, 
such as the extended family and community networks (Asen et al. 1989, 
Cirillo and Diblasio, Bentovim 1992). However, there are no long-term
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follow-up of the effectiveness o f these programmes (Dale and Davis 1985, 
Asen et al. 1989).
The acknowledgement of the existence o f many different contextual 
influences on abusive families seems to have had important consequences for 
therapeutic work. One is the removal of ‘blame’ from families labelled 
abusive, which has allowed them to be viewed in a more positive light. This 
in turn allows ‘resources’ to be identified within families which could be used 
to modify abusive dynamics. A recent publication from within the Brief 
Solution Focused Therapy, ‘Family Preservation’ (Berg 1993), focuses on 
how these resources can be used in clinical practice, a change in orientation 
which fits the emphases of the 1989 Children’s Act: 1) partnership between 
parents and professionals, and 2) meeting the needs o f the child within the 
immediate family whenever possible with the needs o f the child remaining 
paramount. This positive emphasis has not, however, precluded thinking 
about definitions of what is a ‘good’ outcome for a child. This need not be 
rehabilitation, but could be removal from an unsafe environment (Dale et al. 
1986, Cirillo and Diblasio 1992) with the family being positively connoted for 
communicating this (Berg 1993).
Finally, some studies have tried comparing systemic and behaviourally 
orientated parent training, with mixed results. Using a number of self-report
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and observational measures, one study found that families receiving either 
form of therapy showed a decrease in psychiatric symptomatology, overall 
stress and identified problems (Brunk et al. 1987). Multi-systemic therapy 
was more effective at restructuring parent child relationships and family 
dynamics, whilst parent training was more effective at reducing identified 
‘social problems’ defined as factors such as social isolation. Criticisms o f such 
studies include the use o f small samples and that therapeutic interventions 
may not take place in the same contexts. The parent training was conducted 
within the clinic in a group setting, multi-systemic therapy was either clinic or 
home based. No follow-up measures are included to indicate any differential 
effects in terms of maintenance.
INTEGRATIVE APPROACHES
There have been attempts to develop family assessment tools combining both 
systemic and psychological theories. One of these is the Darlington Family 
Assessment System DFAS (Wilkinson 1993). Developed as a method of 
assessing families as well as therapeutic outcome, it comprises a semi­
structured interview schedule and a rating scale with validation data. Having a 
wide, eclectic theory base was thought to facilitate the generalisability o f the 
model to different contexts. It is described as being developed in the very 
specific context of the English Health Service and still has to be empirically 
validated.
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L’Abate (1990, 1994) has also devised a family assessment model using 
psychological principles and systemic constructs, tied to intervention practices 
building on the resources o f families. L ’Abate’s work is particularly valuable 
for its discussion of the advantages and disadvantages of quantitative and 
qualitative evaluation techniques in terms o f ecological validity - measuring 
real changes in the system. Studies investigating the use of these and other 
models o f this kind are needed as they could be of help to professionals 
working for therapeutic change.
CONCLUSIONS
Whilst noting conceptual and methodological difficulties in the research, the 
review has highlighted a welcome move towards thinking about the 
complexities o f abusive situations in the more recent research literature. 
Within traditional social science paradigms this has led to a substitution of 
unidirectional, additive models o f aetiology by multi-factorial models using 
concepts of stress diathesis, dyadic interactions and other relationship 
processes as modulating the impact o f stress/vulnerability factors.
Changes in the aetiological research have been mirrored in the intervention 
literature. Recognition o f the transactions between parental, child and 
developmental factors in initiating as well as perpetuating abusive
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interactions, have led to modifications in approaches such as the behaviourally 
based parenting programmes to include an awareness of other non- 
behavioural processes such as cognitive appraisal and attachment factors in 
problematic interactions.
However, within this paradigm, the emphasis remains on highlighting the 
effect of discrete factors on small scale interactions which is different from the 
systemic emphasis on the importance of patterns/processes, meaning and 
context of abuse. The latter has resulted in decentering attention from the 
minutiae o f dyadic interaction and by extension from ‘dangerous families’ 
themselves. The influence of context, socio-cultural and professional, is 
emphasised in the structuring of relationships in abusive systems.
Similarly, from a practice point o f view, the systemic approach has 
encouraged a reflective stance towards examining how the dangerousness o f 
families is maintained and what processes undermine working with them. 
Furthermore, the stress on multiple contexts as well as the notion of circular 
causality has shifted the focus away from ‘parent-blaming’. Although this has 
been a controversial issue, there has been positive consequences of this 
change, including being able to address family resources/strengths which 
promotes collaborative working with families.
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The removal of blame from families feeds back into an interest in the context 
o f abuse and the broader social cultural issue to be explored. Themes such as 
the link between poverty and physical abuse and the recognition o f how: 1) 
societal violence, 2) denigration of child care providers, and 3) patriarchy and 
the focus on working with physically abusive mothers, influence and structure 
thinking and relate to the policies and the practices towards ‘abusive’ families. 
These themes, encourage reflection, in particular professional self-reflection 
on the position adopted on these issues and how these affect decision making. 
This process o f reflection leads to a questioning o f professional assumptions, 
such as what is considered a successful intervention. This may not always be 
retaining the child in the family system.
However, what the systemic literature can learn from more traditional social 
science research is the importance of devising evaluative tools. Despite 
interesting theoretical and conceptual insights there is the need for research 
into evaluating the effectiveness of interventions based on systemic principles. 
The popularity of behavioural treatment interventions has rested on the 
possibility of quantitatively evaluating change. Systemic practice needs to 
develop measures and assessment devices consistent with systemic 
assumptions, but which provide data which justify their use. Some measures 
combining systemic and psychological principles have been devised, but there 
needs to be extensive evaluation of these as well as of their usefulness in the
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assessment and treatment of abusive families. Developing other measures, 
embodying systemic principles, is being explored by projects such as Safer 
Families and the Family Violence projects at the Institute of Family Therapy. 
Models assessment and intervention using a wide theoretical base are also an 
interesting development in need o f evaluation.
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SUMMARY
The aim of the article is to constructively review research relevant to the: 1) 
presentation and assessment o f and 2) development o f intervention 
programmes for young, prepubertal, children who display a spectrum of 
sexualised behaviour. The review will critically evaluate the research and 
therapeutic interventions literature, relevant to the work and research interests 
of the Sexualised Behaviour in Children Team at Great Ormond Street 
Hospital and all professionals involved in thinking about appropriate 
interventions for children who present with sexualised behaviour. This 4s in 
order to highlight the nature of the confiisions which exist in this literature as 
well as the gaps in available treatment interventions for the broad spectrum of 
sexualised behaviour which presents itself.
key words: sexualised behaviour
INTRODUCTION
Despite the recent increase in interest in the assessment and treatment o f 
sexualised behaviour in young children (Araji 1997), the literature dealing 
exclusively with the phenomenology, assessment and treatment of sexualised 
behaviour seems limited and to have grown out o f the literature on the 
assessment and treatment o f child sexual abuse. Research into the latter has 
been increasing over the last ten years since child sexual abuse was described 
as an entity (Mazrek and Kempe 1981) in Department o f Health Circulars 
and Guidelines (Gilham and Thomson 1996).
Sexualised behaviour has been seen as one o f the major after-effects and 
diagnostic indicators o f a child’s sexual abuse and only recently has there 
been an interest in the presentation of the behaviour in its own right (Friedrich 
1993). The aim of the review is to concentrate on literature relevant to the 
assessment and treatment of children with sexualised behaviour along a 
spectrum of severity, highlighting themes and difficulties with the literature 
linking sexualised behaviour to child sexual abuse as well as in the literature 
relevant to the presentation and treatment of the phenomenon of sexualised 
behaviour.
GENERAL ISSUES
1) Confusing terminology
‘Severe’ gaps seem to exist in our knowledge o f the sexual abuse o f young 
children as well as the ‘sexualised’ behaviour which may result (MacFarlane 
and Waterman 1986). Processes have been described which might have 
contributed to the slow development of the research in this area and into child 
sexuality generally (Olafson et al. 1993), which include that child sexual abuse 
and sexuality in general seems to challenge Western constructions of 
‘childhood innocence’ (Aries 1962, Renvoise 1993). As such, judgements 
about the appropriateness or not of sexualised behaviour have been made in 
the absence o f normative data leading to the abundance o f confiised 
terminology in the literature (Friedrich 1993, Araji 1997).
Indeed, ‘sexualised behaviour’ is often used as a euphemism for both sexually 
‘inappropriate’, but also sexually ‘aggressive’ behaviour (Cavanagh Johnson 
1988, Gale et al. 1988, Araji 1997) and encompasses a wide range of 
manifestations from compulsive, self directed stimulatory behaviour to other 
directed ‘acting out’ sexual behaviour (Cantwell 1995). Children who present 
at the extreme end o f sexual aggression where there is an intruding criminal 
element pose a problem in terms of management and classification. 
Consequently, they have become the focus of a considerable amount o f
intervention work whilst less extreme sexualised and normative sexualised 
behaviour remain much less researched (Hunter 1995, Araji 1997).
2) The limitations of a diagnostic framework.
With the exception of the most recent research (Smith 1995, Lindblad et al. 
1995), sexualised behaviour seems to have been viewed from within a 
pathological framework as a possible diagnostic factor in cases o f sexual 
abuse which has not encouraged looking at the context which informs 
judgements about what is considered ‘appropriate’ and ‘inappropriate’, 
‘normal’ and ‘premature’, as well as how these judgements are informed by 
social, historical and cultural factors (Cantwell 1995). A methodological 
impediment to research on sexualised behaviour seems to have been not to 
see constructs such as a ‘childhood sexuality’ and sexualised behaviour’ as 
social process/practices’ which change with changing societal contexts 
(Gilham and Thomson 1996). These processes are linked to beliefs about 
socialising children and influenced by social/cultural assumptions specific to 
different societies and different periods of history (Aries 1962, Jenks 1996).
Viewing ‘childhood sexuality’ in the context o f social practices allows an 
analysis along certain dimensions considered fundamental to the structure of 
social relationships and our thinking about them, such as age and gender 
(Goldner 1988). Certainly, the research/intervention literature in the area of 
sexualised behaviour seems to have been influenced by these two dimensions.
The lack of developmental research into the sexuality of young children, for 
example, has meant that this perspective on normal sexuality and the 
sexualisation of children has been lacking. This is slowly being addressed, as 
since the late 1980’s, research has indicated that adolescents and even 
prepubertal children are implicated in ‘abusive’ sexualised acts (Cavanagh 
Johnson 1988, Hunter 1995, Araji 1997). Gendered assumptions are reflected 
in the treatment literature where it is often assumed girls and women are the 
‘victims’, with boys and men as ‘perpetrators’ (Friedrich 1995). There is a 
certain amount of evidence of gender differences both in the manifestation of 
the effects of sexual abuse (Einbender and Friedrich 1989, Friedrich 1995, 
Smith 1995) and the patterns o f perpetration (Elliot 1993). However, the 
‘victim/perpetrator’ dichotomy is neither simple, nor, it seems a useful one 
when thinking about sexualised behaviour in younger children.
SEXUALISED BEHAVIOUR AS AN INDICATOR OF SEXUAL 
ABUSE: THE IMPLICATIONS FOR THE PHENOMENON
Studies on the clinical presentation and the sequelae o f child sexual abuse 
provide some information on the phenomenon of sexualised behaviour in 
sexually abused children. The relevance and generalisability o f the research 
needs to be considered alongside methodological problems and sample 
composition with the findings possibly only being applicable to a selected
group of sexually abused children who have been referred for professional 
help.
1) Conceptual limitations of linking sexualised behaviour to sexual abuse
Linking sexualised behaviour to sexual abuse in a diagnostic capacity seems 
to have impacted on the themes researched. There has been a greater interest 
in the quantity or frequency o f behaviours considered sexually ‘aggressive’, 
‘coercive’ or ‘inappropriate’ (Cavanagh Johnson 1988, Friedrich et al. 1991, 
Friedrich 1993). The importance of frequency information lies in its 
usefulness in informing professional judgements when estimating the 
probability o f abuse (Woods and Wright 1995). However, this research is 
limited in terms o f the descriptions of phenomenon necessary to developing 
definitions o f what constitutes ‘inappropriate’ or ‘abnormal’ sexualisation in 
children.
The link between child sexual abuse and sexualised behaviour seems to be 
through a diagnosis o f Post Traumatic Stress (PTSD) where it has been 
conceptualised as the ‘traumatic re-experiencing’ o f sexual victimisation 
(Deblinger et al. 1989, McLeer et al. 1988). The traumatogenic aspect o f 
abuse dominated the child sexual abuse literature o f the late 1980’s and early 
1990’s (Deblinger et al. 1989, McLeer et al. 1988) and has been used to 
explain: 1) the varied presentation of the after-effects of sexual abuse 
(Friedrich 1993), 2) sexualised behaviours found in children who have been
abused (Deblinger et al. 1989) and 3) the family structure o f abusive families 
(Bentovim 1995).
However, the research suggests a revisiting of the traumatic sexualisation 
model o f sexualised behaviour as not all sexually abusive children have been 
sexually abused, and not all sexually abused children abuse (Bentovim et 
al. 1991). More recently, it has been combined with other models of the 
effects o f trauma - such as the information processing (Hartman and Burgess 
1993) and ‘traumatogenic’ effects models (Finkelhor and Browne 1986). 
Friedrich (1995) argues that it is the effect of the trauma on the child’s 
capacity to regulate emotions and behaviour which leads to PTSD type 
symptomatology and sexualised behaviour as traumatic re-enactment. 
Friedrich has tried to explain the effect o f child sexual abuse as well as ground 
the treatment o f children who have been sexually abused and display 
sexualised behaviour in this theory. His thinking is limited by being based 
mostly on research and work with young boys only.
2) Clinical findings
Many studies which look at the after-effects of sexual abuse, are retrospective 
studies of records of clinic samples. They give little detail o f the procedures 
used to derive data or judge the inappropriateness of the behaviour as the 
focus is on the frequency of sexualised behaviour as a diagnostic indicator 
(Gale et al. 1988, Deblinger et al. 1989). Conclusions tend to be that, in clinic
populations, sexually abused children are significantly more ‘sexually 
inappropriate’ than physically or non abused (Deblinger et al. 1989, Gale et 
al. 1988) with this ‘traumatic re-enactment of sexual behaviours considered as 
a distinguishing feature of children who have been sexually abused as 
compared to children with other psychiatric conditions (Friedrich et al. 1988, 
1991, 1992, Deblinger et al. 1989, Gale et al. 1988). ‘Inappropriateness’ 
includes descriptions o f aggressive acts such as ‘coercive fellatio’, as well as 
‘inserting objects’ into the genital area (Gale et al. 1988).
One o f the first studies o f the after-effects o f sexual victimisation to detail the 
coercive nature of sexualised behaviour in young children was confined to a 
small, single sex, clinic population, well balanced in terms of ethnic mix and 
socioeconomic status (Cavanagh Johnson 1988). The semi-structured 
interview used to collect the data was not outlined, leaving the criteria 
according to which a behaviour was judged inappropriate unclear. However, 
clinically interesting findings included that half the boys (49%) had been 
victims of sexual abuse and that a larger proportion o f the younger children 
had had previous sexual experiences. The children knew both the perpetrator 
who had abused them and their victims. Comparison with adolescents 
patterns o f perpetration indicated more verbal coercion and incestuous 
behaviour in the younger perpetrator group. Again the data was presented in 
terms of frequency - age o f perpetrator/victim versus number of acts. A
complementary analysis into the phenomenology could have focused on any
developmental changes in presentation o f sexualised behaviour.
An important conclusion from the research is the contribution of familial 
contexts to the development o f sexualised behaviours (Gale et al. 1988, 
Cavanagh Johnson 1988). There is evidence to suggest that, in younger 
children, both contexts of physical as well as sexual abuse are associated with 
increased levels of sexualised behaviour as is violence in the home more 
generally (Johnson 1988, Hall et al. 1996, Watkins and Bentovim 1992, 
Bentovim 1995). This raises interesting possibilities for research into factors 
which, given a set o f contextual variables such as domestic violence, 
predispose to the development o f sexualised behaviour as opposed to other 
behavioural problems such as physical aggression (Bentovim et al. 1991).
RESEARCH INTO THE PHENOMENON OF SEXUALISED 
BEHAVIOUR
A limited number of recent studies have shown an interest in describing the 
phenomenology of sexualised behaviour in its own right (Adam et al. 1995, 
Smith 1995, Lindblad et al. 1995), and categorising the different types of 
behaviours (Friedrich et al. 1992).
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1) Studies of the phenomenology of sexualised behaviour
Adams et al. (1995) looked at sexually inappropriate behaviours in ‘seriously 
mentally ill children’. On the basis of retrospective clinical records data they 
divided children four categories - ‘hypersexual’, ‘exposing’, ‘victimising’, ‘no 
inappropriate sexual behaviours’. The categories are a priori and not based on 
any kind of formal analysis, which limits their validity and generalisability and 
the conclusions may not generalise outside clinic populations. Taking this into 
account, some of the findings o f the study are interesting in terms o f gendered 
patterns and aetiology. The hypersexual group were mostly females and the 
victimising and exposing categories were associated with variables related to 
sexual abuse, low IQ, peer problems and other ‘acting out’ behaviours.
The limited o f data on community samples suggests that although behaviours 
o f a sexual nature occur in community samples, these are quantitatively - in 
terms o f frequency - and qualitatively different to those found in the clinic 
populations (Smith 1995). A UK study investigated the sexual behaviour in a 
community sample of 146 families with children aged 4-15.11 years, is 
reviewed in the HMSO Document on ‘Child Protection: Messages from 
Research’ (Smith and Grockel995). No extensive details are given about the 
nature o f the sample or the data collections procedures as it remains 
unpublished, but the study is included here as it is the most extensive study o f 
the phenomenon in this country. The findings reported include that parental
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behaviour and attitudes towards sexual behaviour influenced children’s sexual 
concepts and thinking (Smith and Grocke 1995). In families with no known 
history of sexual abuse, most children behaved in a way that could be 
described as sexual. 63% had touched their mothers’ breasts, 75% had 
witnessed sexual intimacy on television and children became more modest 
with age. It was much less common that children had touched their parents’ 
genitalia (12%) and witnessed sexual intercourse (2%). In terms o f 
differentiating between children who exhibit sexualised behaviours and have 
been abused and those who have not, the most important conclusions seem to 
be that although excessive masturbation, over sexualised behaviour, excessive 
curiosity in sex and genital touching are indicators o f sexual abuse, these 
behaviours occur in a community sample. However, children exhibiting 
several of the behaviours at high frequencies are rare.
A study conducted in Sweden (Lindblad et al. 1995) points to similar 
conclusions. The sexual behaviour at day care centres o f 251 preschoolers 
(Lindblad et al. 1995) was documented using a questionnaire. Uncommon 
sexual behaviours included touching an adult’s genitals, attempting to make 
an adult touch a child’s genitals, using an object against own or other child’s 
genitals, and masturbating excessively without pleasure or in a way that 
causes pain (occurred in less than 1%). Other behaviours which occurred 
more frequently, but remained uncommon (occurred in less than 2%) were
12
exposing own genitals, using sexual words, touching a woman’s breast, 
initiating sexual games with a similarity to adult sexual activity. Masturbation 
and clinging were correlated with other behavioural disturbances, and body 
contact as well as breast touching was more common in girls. There was also 
an indication of the influence o f age on behaviours such as genital 
exploration. The main draw back o f this study, as in many others, is the lack 
o f information regarding the questionnaire used to collect the data. Of flirther 
concern is that ‘no attempt was made to exclude sexually traumatised or 
emotionally disturbed children’. Although, the statement was made that this 
limits the generalisability o f the study, there was no detailed discussion o f the 
impact on the nature o f the data they collected.
2) Research on screening instruments
Added to the research on phenomenology is that into screening instruments 
used to detect and categorise sexualised behaviour in children (Friedrich et al 
1991).
Work on the Child Sexualised Behaviour Inventory represents a move 
towards comparing the sexualised behaviour in clinic and non-clinic 
populations, important in terms of informing definitions o f abnormal and 
inappropriate sexual behaviour (Friedrich et al. 1991, 1992). The initial 
piloting of the Child Sexual Behaviour Inventory (CSBI) (Purcell and 
Friedrich 1986) derived from the Achenbach Child Behaviour Checklist,
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concluded that it distinguished children who had been abused from groups 
which had not been abused when factors such as age, maternal education and 
family background were controlled. However, it could not be relied upon as 
the only indicator of child sexual abuse as the items on the checklist focused 
on ‘sexually aggressive behaviour, self-stimulation and boundary violation’, 
which may not occur in all cases of abuse, particularly in girls. Indeed, a 
hypothesis which seems to have guided most of Fredrich’s work is that girls 
show sexual inhibition as opposed to boys in that age group who act out 
aggressively (Friedrich 1995). The literature on the gendered nature of the 
after-effects of sexual abuse, sexual behaviour and perpetration would 
support this position (Cohen and Mannarino 1988, Johnson 1989, Elliot 
1993).
Friedrich et al. (1991) revised the Inventory taking these factors into account 
for a study on normative sexual behaviour of a community sample of 880 
children aged 2-12 years. Methodologically, the study suffers; 1) from a poor 
screening procedure - two questions were included in a ‘life event’ 
questionnaire to screen for the absence of sexual abuse and 2) from the nature 
of the sample which is generally white and middle class. However, the main 
findings of this study are consistent not only with some of the preliminary 
findings of the pilot study, but also the studies reviewed above (Smith and 
Crocke 1995, Lindblad et al. 1995). Clinically, most children display a
14
relatively wide variety of sexual behaviours at a relatively high frequency, 
with family nudity associated with higher levels o f sexual activity.
A recent review of the research to date on ‘sexually aggressive’ children deals 
with research into sexualised behaviour ‘typologies’ (Araji 1997). There are 
difficulties with a number of the typologies outlined including the problems in 
terminology already discussed (Cunningham and MacFarlane 1996) which 
seem to be linked to a lack o f extensive empirical research. Words such as 
‘abnormal’ and ‘abusive’ are used interchangeably, which seems to reflect a 
continuing confusion, in the absence o f extensive data on the development 
and range of normal sexual behaviour in community settings. Typologies may 
be useffil in describing a range o f behaviours as well as associated 
psychological and social factors in terms o f assessing whether sexual 
behaviours are ‘normal’ or in ‘need of intervention’. The implication seems to 
be that sexually aggressive or abusive behaviours can involve an element o f 
coercion, but that this does not necessarily need to be the case for all 
abnormal sexual behaviours. Indeed, sexually ‘aggressive’ behaviour seems to 
be at one end of the continuum of sexualised behaviour, with the additional 
specific characteristics o f being ‘compulsive’, ‘obsessive’, usually involving 
victims, sometimes opportunistic, but usually planned/predatory. Aggressive 
sexualised behaviours exist in combination with other antisocial behaviours 
such as conduct disorders (Araji 1997).
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The danger may become that outlining typologies becomes an end in itself as 
opposed to attending to the data on which they are based. As yet there is very 
little prospective research on sexual behaviour in children in community 
samples. Ideally, research involving spending considerable periods of time 
observing and recording the behaviour o f children in contexts such as home 
and at school needs to predate that on classification in order to devise 
accurate screening instruments and typologies.
A REVIEW OF THE THERAPEUTIC LITERATURE
Much attention has been devoted to intervention programmes for young 
children displaying sexually aggressive behaviour (Hunter 1995, Araji 1997). 
However, as it was highlighted earlier, this is only one presentation on a 
continuum of sexualisation, and there seems to be a need to develop 
programmes which are sensitive to these different presentations.
1) General themes in the therapeutic literature
A general critique of the intervention programmes developed for young 
children is the absence of links between research and practice. A recent 
critique argued that safety programmes have been ineffective because of this 
(Warden 1996). Whilst the research reviewed here, and more generally, 
indicates that the majority of abuse is perpetrated by people familiar to the 
child, the educational programmes focus on ‘stranger danger’. In addition,
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these educational programmes, do not seem to impart the necessary safety 
skills even in this limited area as they seem not; 1) to take into account the 
limitations of the child’s developmental status and 2) to rely on research into 
children’s cognition i.e. conceptions o f strangers and how they change. 
Similarly, the ‘good’ and ‘bad’ touch educational programmes which can be 
used in therapy both for children who are ‘victims’ or are seen to ‘perpetrate’ 
against other children, seems not to recognise that abused children may not 
have a model o f what ‘good’ or ‘appropriate’ touch is (Cantwell 1995, 
Gilham and Thomson 1996). Furthermore, judgements o f ‘good’ and ‘bad’, 
like ‘appropriate’ and ‘inappropriate’ are socially/culturally situated and are 
liable to change. It is interesting to reflect whether what is taught on the 
programmes is what adults feel comfortable about teaching as well as what is 
culturally acceptable as opposed to what is really required.
Many of the programmes for young children reflect; 1) the influence of the 
PTSD model on the conceptualisation o f sexualised behaviour, 2) a gender 
bias with boys being the focus of perpetrator work arid girls of victim work, 
and 3) a cognitive behavioural orientation, looking at sexualised behaviour in 
terms of learning theory, although programmes do include some sort of 
biopsychosocial understanding of the aetiology of the behaviour. In terms of 
devising intervention programmes for children with sexualised behaviour, the 
victim/perpetrator distinction, especially with its gendered overtones, does
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not seem useful. Clinical experience suggests that young prepubertal 
sexualised children often ‘perpetrate’ in the absence o f containing responses 
to their behaviour. The same children whose sexual behaviour causes concern 
have been victims of some kind o f abuse, whether sexual or physical. In 
addition, the limited amount o f developmental information has shown that 
sexually aggressive behaviour seems to be more common in girls below the 
age o f twelve (Einbender and Friedrich 1989). One possible explanation is 
that younger girls have not been socialised into the gendered stereotypes of 
male perpetrator/female victim More importantly, in the absence o f 
longitudinal data, there is no conclusive evidence that very young sexualised 
children go on to be adult perpetrators, yet many programmes use the term. 
Applying the pejorative ‘perpetrator’ label has to be carefully considered, as 
adult constructions may be reflected in treatment and management plans and 
influence ‘career’ paths for very young children.
The programmes devised specifically for sexualised children seem to 
perpetuate a focus on the ‘perpetrating behaviours’, with the victimisation 
these children have suffered being a lower order priority issue. This bias is 
perhaps tied to the focus on the most troubled end o f the spectrum of children 
where addressing problematic behaviour has become the central theme.
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A final difficulty with the intervention literature is that currently there are very 
few evaluative studies detailing the outcome of interventions.
2) Therapeutic interventions relevant to children with sexualised but 
not necessarily aggressive behaviour
These are programmes which deal with the victimisation aspect of abuse. 
Karp and Butler (1996) have written about treatment strategies for abused 
children based more specifically on Finkelhor’s and Browne’s (1986) model 
of traumatogenic dynamics o f ‘powerlessness’, ‘betrayal’, ‘traumatic 
sexualisation’ and ‘stigmatisation’ which result in a distortion of the child’s 
self concept, world view and affective capacity. The child’s negative self 
evaluation leads to a perception that they are inherently bad and deserving o f 
the abuse. Their intervention programme, based on ‘self psychology’ 
principles, attends to the emergence o f ‘self in a safe, nurturing and 
protective environment, as well as using cognitive behavioural strategies to 
challenge cognitive distortions. Although an interesting contribution to the 
literature, there is: 1) no description of concurrent work with families and 2) 
no empirical evaluation of the programme.
Another intervention programme based on viewing the after-effects of sexual 
abuse in terms of PTSD symptomatology, explains them in terms o f 
modelling, respondent and operant conditioning (Deblinger and Heflin 1996). 
Through observational learning ‘sexually abused children imitate
19
verbalisations and behaviours exhibited by the perpetrators of their abuse’. 
Whilst instrumental conditioning leads to a neutral stimulus being paired with 
a frightening one, the avoidance response is then maintained by operant 
conditioning, namely the reinforcing properties o f the fear reduction (Mower 
1939). An aim of treatment is ‘to break the problematic associations’ sexually 
abused children have made between negative feelings and abuse-related cues, 
such as memories and innocuous reminders. In that way, the children become 
more comfortable confronting abuse-related thoughts and memories 
(Deblinger and Heflin 1996). Within this framework, sexualised children 
could address thoughts which trigger the problematic behaviours. The 
therapist and non-offending parent are seen as ‘modelling’ how to 
communicate and cope effectively with troubling, abuse-related thoughts and 
feelings. The orientation of the programme is cognitive behavioural with an 
educational component for both parent and child. The latter focuses on 
giving information about sexual abuse normal sexual development, and 
personal safety skills training. As in the Karp and Butler programme (1996), 
there are no detailed evaluations here either.
Oates et al. (1995) have evaluated a therapeutic preschool play for physically 
and sexually abused children over a three year period. The programme 
provided early education and therapy for 24 abused children so that they 
could improve developmentally, socially and emotionally with the eventual
20
aim o f entering the mainstream school system. This was combined with a 
home visitation component which focused on the quality of adult-child 
interaction. The children were noted to make developmental gains at a faster 
rate than would normally be expected on the MacCarthy Scales o f Children’s 
Abilities and The Peabody Picture Vocabulary Scale. The programme 
emphasised limits and rules, consistency, choice and repetition of activities to 
ensure mastery to give the child a sense o f physical and psychological safety. 
This programme has elements which would be relevant to young sexualised 
children, but as it was not exclusively run for them, there is no indication on 
how/whether sexualised behaviour would be addressed within this 
intervention format. However, the study is to be commended for using 
standardised assessment procedures over an extended period to evaluate the 
effectiveness of the interventions.
3) Therapeutic interventions for sexually aggressive children
There are a number of principles which need to structure the work with 
sexually aggressive young children including the use of a wide range of 
theories such as biopsycho social theories of sexuality and aggression (Araji 
1997). Treatment models need to incorporate a wide range o f approaches 
including cognitive behavioural, reciprocal theories o f abuse, relapse 
prevention and systems theories. The responsibility for the abusive behaviour 
is placed with the child and is seen as a learned response which is changeable. 
Treatment which is individually tailored and offence specific is most effective.
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However, when appropriate, treatment needs to take into account the history 
o f sexual abuse and victimisation, and parental groups are an effective means 
for teaching parents the skills necessary to prevent further aggression and 
abuse by themselves and their children. Whilst most o f these principles have 
been used to structure programmes for young sexually aggressive children, 
most loose sight o f an important issue highlighted in the introduction to the 
paper - that the victim/perpetrator dichotomy needs to be redressed when 
working with young pre-adolescent children.
There are similarities between the educational component o f programmes 
designed for children seen as ‘victims’ and ‘perpetrators’, but the latter have a 
different therapeutic emphasis. Friedrich (1995) program for young boys has 
an educational and cognitive behavioural orientation and is aimed at: 1) 
making the boys accept responsibility for their behaviour, and 2) developing 
strategies to control sexually-abusive behaviour. A cognitive behavioural 
orientation emphasising: 1) anger control skills 2) problem solving skills, and
3) strategies for treating victimisation/ perpetration and educational work 
with parents, is found in Cunningham and McFarlane’s (1996) programme for 
‘children with impulse control problems’ aged 4-12 years.
Interesting therapeutic interventions are currently being devised using a new 
perspectives which transcend the victim/perpetrator dichotomy whilst still
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addressing issues of responsibility and control o f abusive behaviour. These 
have been influenced by the work o f narrative/family therapists who stress the 
need for an understanding of the victim’s perspective by the abuser’s using 
their experience o f being victimised as opposed to processes such as 
challenging the abuser’s ‘denial’. A novelty o f the approach is that the abuser 
is not identified with his behaviour. This is seen as part of the person, to be 
understood in the context ofllocated outside a particular social/cultural 
discourses and as something to be challenged and mastered (White 1989, 
Jenkins 1993).
‘Monster Therapy’ for young ‘abuse reactive children’ of either sex exhibiting 
‘sexually aggressive’ behaviour combines cognitive behavioural techniques 
with an ‘externalisation’ o f the problem (Ballester and Pierre 1995) in order 
to break the ‘cycle’ o f the child being identified with his abusive ‘monster 
behaviour’. ‘Monster behaviour’ is externalised as the behaviour which gets 
the child into trouble and the therapy is psychoeducational, aimed at 
conquering the ‘monster’. The therapy makes use of age-appropriate imagery 
and rituals and has been used with children as young as four. There is a 
parallel parents group run for carers - both natural and foster parents. This 
focuses on empowering them to cope with the aftermath of CSA whilst 
assisting with the parenting and supervision o f the child. The group is 
primarily educational, providing information about normal development.
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normal sexual development, and parenting skills. A supportive component 
addresses factors within the family which may be contributing to the 
maintenance of the unwanted behaviours. Its promise lies in: 1) its child- 
centred developmental approach and 2) its sensitive labelling of young 
children thus overcoming the victim/ perpetrator dichotomy.
Monster therapy is included in a comprehensive review of the facilities 
available in the USA for sexually aggressive children (Araji 1997). The other 
programmes also show a welcome move towards acknowledging that 
developmental and cognitive levels o f children need to be taken into account 
when devising intervention programmes. However, details o f how specific 
developmental theories are used are absent from their descriptions. From the 
review and the programmes cited here, it appears that most still rely on 
traumatogenic models (Finkelhor and Browne 1986, Araji and Finkelhor’s 
1986) to understand sexually aggressive behaviour. This is in addition to 
models borrowed from the adult/adolescent offender literature - the cycle of 
abuse and relapse prevention models. Parents are seen as an important 
component of the treatment. A feature which emerges from the review is the 
lack of evaluation of the programmes to date.
CONCLUSIONS
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The review argued that research into sexualised behaviour has been 
influenced by linking it diagnostically to sexual abuse, in particular seeing 
sexualised behaviour as traumatic sexualisation. This has provided some 
interesting insights whilst also limiting our knowledge o f sexualised behaviour 
in non-clinic samples by focusing on pathology. The paradoxical situation has 
therefore existed whereby judgements o f appropriate or inappropriate sexual 
behaviour have been made in the absence o f substantial normative data. Data 
on non-clinic populations is gradually being collected and some consistent 
patterns are emerging from studies o f the phenomenon and fi’equency 
information. The importance of developmental and gender factors in the 
manifestation of such behaviours is also emerging. However, the research into 
sexualised behaviour in young children is still in its preliminary stages. There 
is as yet little normative observational data and no prospective studies 
charting the developmental changes in normal sexual behaviour. Classifying 
various sexualised behaviours into typologies in the absence of enough data 
has become a more recent danger which again may distract away from the 
important task of data collection in non clinic settings. This data is necessary 
to be able to distinguish sexualised behaviour in need o f intervention from 
other presentations.
A concern, which is rarely addressed in the research and treatment 
programmes based on this, is the failure to place o f child sexuality and sexual
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behaviour in a social historical context. Attitudes change with regard to 
practices such as family nudity which has been found to be related to 
increased scores on questionnaires such as the CSBI (Friedrich et al. 1991). 
Behaviours reported by adults as inappropriate, change with changing cultural 
practices as well as changing conceptions o f childhood and childhood 
sexuality, again important when judging which behaviours are o f concern. 
There is a need to accept that definitions of ‘appropriate’ and ‘inappropriate’ 
sexual behaviour will need continual alteration, and to be based on research 
reflecting the changes in social and cultural mores. Methodologies and 
approaches derived from cultural studies could be useful in developing sound, 
self reflective research practice. Intervention programmes then need to 
incorporate messages from this research.
The treatment o f children with sexualised behaviour has also been influenced 
by the sexual abuse literature with the result that: 1) distinctions are 
maintained between the roles o f victim and perpetrator and 2) there has been 
a restriction on the models used to understand the aetiology of the 
phenomenon and devise intervention programmes. The emphasis is different 
depending on the age and gender of the children considered, with single sex 
boys groups being the focus of perpetrator work. Although there is support 
for gendered patterns in reactions to the ‘trauma’ o f sexual abuse (Einbender 
and Friedrich 1989, Cohen and Mannarino 1988), there is a questioning o f
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simple dichotomies which classify women and girls as victims, men and boys 
as perpetrators (Elliot 1993). This review has contributed to this by 
highlighting research which incorporates a developmental perspective on how 
sexualised behaviour changes with age (Cavanagh Johnson 1988, Friedrich 
1993). This is in addition to the feminist critique of the child abuse literature 
focusing on issues o f power in the abusive relationship as opposed to gender 
(Elliot 1993).
Encouraging new intervention programmes are being devised for young 
children which transcend these old dichotomies. However, many intervention 
programmes dealing with the experience of sexual victimisation remain 
influenced by the PTSD model and the idea that sexualised behaviour usually 
follows sexual abuse as re-enactment o f sexual trauma (Deblinger and Heflin 
1996). This has to be revisited in terms o f more recent aetiological research 
(Bentovim et al. 1991, Araji 1997). In addition, there is a focus on the 
extreme end of the continuum of sexualised behaviour or ‘sexually aggressive 
children’ (Araji 1997) which seems to have influenced the dominant 
theoretical orientations of the treatment approaches - cognitive behavioural 
with an emphasis on controlling sexually aggressive behaviour. There is a 
need for studies evaluating the effectiveness o f programmes devised for 
presentations along the continuum of sexualised young children o f different 
ages and developmental stages. O f particular interest would be comparing
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different treatment interventions in terms of: 1) approaches with different 
theoretical orientations, 2) those adopting the view that a single sex approach 
is necessary versus programmes which seek to transcend the gender 
dichotomy (Friedrich 1995) and 3) different formats - pairs versus groups 
versus individual therapy.
Again, it is important to acknowledge the psychological, social and cultural 
constraints on developing research and practice in this area and how these 
may also impede putting research into practice. In an area like child sexual 
abuse, research findings become practice only if they fit with the 
social/political climate of the time (Gilham and Thomson 1996). Research and 
therapeutic programmes which seem valid and necessary may remain 
unevaluated by virtue o f suiting the context. The emphasis on knowledge 
enhancement of child safety programmes teaching children to answer 
questions not to master protection skills is-one such example.
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